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ABSTRACT 
The environmental impacts of air travel have become more prominent. 
Governments and environmental groups have increasingly focussed on the 
effect that air transport has on the environment, and airlines have started to 
respond to the increasing awareness of their environmental impacts. The aim 
of this research is to develop an understanding of how leisure air travellers 
perceive the environmental marketing mix of airlines. Resource-Advantage 
Theory is used to analyse green marketing in the airline sector. This theory 
will be extended to the airline sector by establishing green market segments, 
analysing green brand images among air travellers and evaluating Market-
Orientation Strategy. The data for this research stems from a large, 
quantitative survey conducted at Liverpool John Lennon Airport. Using 
attitudinal and behavioural variables, five leisure air travel segments are 
identified.  
Some market segments perceive certain marketing initiatives as more 
effective in addressing the environmental impact of air transport than others 
and are also more likely to take up certain initiatives. Segmenting the market 
enables airlines to use their green marketing mix in a more targeted way. 
Many passengers differentiate airlines based on their environmental image. 
Some airlines are perceived as more environmentally-friendly than others. 
Yet, the business model does not affect the environmental image, while 
having flown with an airline has a positive impact on green image in many 
cases. Green communication is key for airlines, as actual environmental 
efficiency does not affect the eco-positioning of the airline. Yet it is important 
that any environmental claims are substantiated, as environmental groups and 
government regulators might address these otherwise. Three case studies 
(Virgin Atlantic, easyJet and Flybe) discuss that while all three airlines have 
applied a green marketing mix, only two (Virgin Atlantic and easyJet) are able 
to benefit from this in their environmental image.  
The thesis addresses the importance and relevance of Resource-Advantage 
Theory in airline marketing research. This theory proves to be an appropriate 
and necessary underpinning for green airline marketing, an area that has 
VI 
received little attention in theory application. The theory can be used to 
explain why green marketing segments can be identified in airline leisure 
markets and why airlines should adopt a green marketing mix to enhance their 
green brand-equity. These aspects are supported by the data collected and 
analysed. The research shows that an understanding of passenger 
perceptions with regard to green marketing is highly relevant for airline 
marketing managers, in order for them to establish a successful green 
marketing mix. 
Key Words: Airline marketing; green marketing; market segmentation; brand 
image; leisure air travel; environment 
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1 INTRODUCTION 
1.1 INTRODUCTION 
Air transport is an important part of the economy, contributing £18 billion to 
the UK‟s economic output each year and supporting over 200,000 direct jobs. 
After the USA and China, the UK has the third largest aviation network. 
However with this economic importance also comes a significant and growing 
impact on the environment through emissions and noise which policy makers 
aim to address (DfT, 2013). In the past, considerable focus has been on these 
policy instruments. In this research, the focus will be on the efforts of airlines 
to address environmental issues through the implementation of a green 
marketing mix1 and how leisure air passengers perceive these measures. 
In this first Chapter, the research background will be discussed (Section 1.2). 
In Section 1.3, the research aim and objectives are introduced. This is 
followed by a review of the research scope in Section 1.4. Section 1.5 will give 
an overview of the structure of this thesis. 
1.2 RESEARCH BACKGROUND 
Environmental marketing has become more important in many industries. 
Many organisations have adapted their marketing mix to address the changes 
in the market (Bonini and Oppenheim, 2008). For example, The Body Shop 
generates a powerful brand through the focus on environmental credentials 
(Curtin, 2007). Consumers also become more aware of the environmental 
impacts of consumption and show concern for the environmental damage this 
causes. However, when it comes to actual behaviour, this concern is not 
always reflected in their actions (Bonini and Oppenheim, 2008). Consumers 
expect companies to be proactive rather than reactive when it comes to 
climate change: 
                                            
1
 NB the title refers to “environmental marketing” however throughout the text also “green 
marketing” will be used. These two terms are used as synonyms. 
2 
“Consumers want to act green, but they expect businesses to 
lead the way.” (Bonini and Oppenheim, 2008, p. 56) 
This means that companies should focus on green marketing efforts that are 
attractive to consumers. This is beneficial for the companies, as more and 
more people prefer to purchase from companies that care for the environment 
(Kotler, 2011). This trend is also recognisable in air transport leisure markets, 
with air travellers becoming more aware of the environmental impacts of air 
transport and increasing expectations for more environmentally-friendly airline 
services (Graham, 2008a).  
There are differences between consumers‟ attitudes towards the environment 
though. Market segments with different attitudes towards the environment 
have been identified in research (e.g. Anable, 2005; Diamantopoulos et al., 
2003; Do Paco and Raposo, 2009; Straughan and Roberts, 1999).  
So far there has been little research on whether or how airlines can benefit 
from segmenting their customer base according to environmental attitudes, 
how airlines‟ green marketing mix is perceived and how airlines have 
developed green marketing initiatives. 
The following research problem was identified: 
The importance of environmental marketing is growing in 
many industries. In many industries companies adapt their 
marketing as a result. At the same time there is an increasing 
awareness (through media coverage and governmental 
policies) that air transport has a negative impact on the 
environment. There has been little research on the link 
between environmental consumer attitudes and airlines‟ 
marketing mix. 
The research problem will inform and relate to the research aim that will be 
discussed in the next section together with the research objectives. 
3 
1.3 AIM AND OBJECTIVES 
Based on the research problem, the research addresses the link between 
leisure air travellers‟ attitudes towards the environment and airlines‟ 
responses to address the “environmental needs” of air travellers. 
The aim of the research is: 
To develop an understanding of how leisure air travellers 
perceive the environmental marketing mix of airlines. 
To achieve this aim, five objectives have been developed. 
The first objective is: 
To identify and validate green market segments based on 
different attitudes towards air transport and the environment. 
The second objective is: 
To develop an understanding of green market segments 
based on different attitudes towards air transport and the 
environment. 
Before companies adjust their marketing mix, they need to identify different 
market segments and choose target segments that they want to address with 
their marketing mix. The segmentation in this research is based on the 
attitudes of different consumers towards changes in the marketing mix. 
The third objective is: 
To determine the perception of airlines‟ green image and eco-
positioning. 
A key element of environmental marketing is how customers see different 
companies with regard to their environmental performance. 
The last two objectives refer to the perception of a green airline marketing 
mix. 
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The fourth objective is: 
To develop an understanding of how passengers perceive 
different airline environmental initiatives. 
The fifth objective is: 
To make recommendations for the impact of environmental 
initiatives on airlines‟ eco-positioning.  
1.4 RESEARCH SCOPE 
The majority of UK air travellers travel for leisure purposes and forecasts 
show that this trend will not change in future (Cairns and Newson, 2006; 
Shaw, 2011).  
Airport Share Leisure Traffic 
Birmingham 79.2% 
Doncaster  97.3% 
East Midlands 91.7% 
Gatwick 85.6% 
Heathrow 70.1% 
Humberside 67.9% 
Leeds Bradford 83.1% 
Liverpool John Lennon 89.8% 
London City  37.2% 
Luton 81.1% 
Manchester 82.2% 
Stansted 83.7% 
Table 1.1: Share of leisure traffic at UK airports 
Source: CAA, 2010a 
The table above (Table 1.1) gives an overview of the leisure traffic share at 
UK airports selected by the CAA for their 2010 passenger survey. The table 
shows that for most UK airports leisure traffic plays a significant role, with a 
share of 80% and more in many cases. This is also true for Liverpool John 
Lennon Airport. The data for this research was collected at Liverpool John 
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Lennon Airport. It is noticeable that leisure traffic is particularly important to 
the North West airport. 
While the research is conducted at a UK airport, when looking at a global 
picture, a similar trend can be recognised. About 80% of worldwide air travel 
is generated by leisure travellers with the remainder accounting for business 
travel (Hanlon, 2007). The two main types of leisure travel is travelling for 
holidays and travelling to visit friends and relatives (VFR). The former 
accounts for about 79% of all leisure trips (Graham, 2006). 
One of the key characteristics of (air) transport demand is that it is derived 
demand, i.e. people do not travel for the sake of travelling but to get 
somewhere where they undertake activities (be it business meetings or 
holidays). As mentioned previously, a significant amount of air traffic is 
generated by leisure travellers which means that “it is the nature of the 
demand for the overall tourism product or destination which will ultimately 
determine the volume and type of leisure traffic carried by airlines” (Graham, 
2006, p. 14). Page (2005, p. 345) underlines the close relationship between 
sustainable transport and tourism: “[…] without the re-evaluation of pleasure 
travel, measures designed to introduce sustainability into the tourist transport 
environment debate are unlikely to address the root cause of the problem: the 
demand for tourism.” This means that when looking at air transport demand, 
demand for destination and tourism activities has also to be observed. After 
all, the motivation to go on holiday somewhere is the actual reason for 
passengers to board an aircraft. Also to achieve sustainable transport, 
demand for tourism has to be taken into account.  
Growing experience of air travellers has had an impact on the type of holidays 
people undertake. Recently in many western societies an increase in demand 
for long-haul destinations has been recognised (Graham, 2006). This again 
has impacts on the development of sustainable air transport, as Revenue 
Passenger Kilometres (RPK) might increase. 
When it comes to modal choice of leisure travellers, factors that have an 
influence are the length of the journey (in time and distance), fares, service 
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and alternatives. The trend towards shorter holidays and short breaks has 
increased the importance of air travel as a mode of transport, as time 
becomes more significant (Graham, 2006). 
Leisure traffic has distinct differences to business traffic with regard to 
demographics, price-elasticity, trip frequency and group size. (Shaw, 2011). 
Business travel is generated through business needs and often not directly 
through the choice of the air traveller. Although there is some evidence that 
employees have some influence on their business travel frequency and 
destinations (Lassen, 2010).  
In this research the focus is on leisure travel. The data above shows that this 
is the main reason for travelling by air. Moreover as in many cases business 
travel decisions are not made by the traveller, business travel behaviour is not 
always in response to personal attitudes and expectations.  
1.5 STRUCTURE 
This document consists of nine chapters. Chapter 1 has introduced the topic 
and its relevance and background. In this chapter also the research problem 
was identified and following on from this, the aim and five objectives were 
developed.  
In Chapter 2, the theoretical foundation for the research will be discussed. 
Initially the concept of marketing and the development of marketing theory will 
be introduced. Resource-Advantage Theory and its components will be 
discussed in detail, as this theory forms the theoretical underpinning for this 
research. Furthermore the differences between environmental management 
and environmental marketing will be highlighted, followed by a discussion of 
developments in environmental marketing and consumer behaviour. 
A literature review into air transport and the environment will be provided in 
Chapter 3. First, a review on environmental issues, e.g. the concept of 
sustainability and transport impacts on the environment, will be discussed. 
This is followed by an evaluation of air travel demand and reasons for the 
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growth in aviation. The literature review will further cover the impact of airlines 
on the environment, how airlines have developed a green marketing mix and 
how they have been able to improve their efficiency. The chapter will also 
provide a review of environmental attitudes and behaviour in air travel. Finally 
gaps in literature and where this research connects to previous research will 
be discussed.  
Chapter 4 will cover the methods of data collection and analysis. The chapter 
will discuss the sampling approach. Following on, the questionnaire design 
and development, on which the main data collection is based, will be 
presented. The foundations for the statistical analysis and in particular the 
cluster analysis will be discussed. Based on the literature review and the 
methodology, eight hypotheses are developed. Given the nature of the data 
collection (i.e. questionnaires aimed at air travellers), this is brought into 
context of the Market-Orientation Strategy.  
Chapter 5 addresses Objective 1 by segmenting air travellers into 
homogenous market segments. Initially the chapter will provide a summary of 
the overall sample before following the clustering process. This clustering 
process consists of six stages which are applied in this chapter. 
Following on, in Chapter 6, the market segments will be analysed in more 
detail. It will cover Objective 2 of the research. The chapter includes the 
analysis of differences in green attitudes and air travel behaviour as well as 
attitudes towards a green airline marketing mix. The findings in this chapter 
will be then linked back to Market-Segmentation Strategy of the Resource-
Advantage Theory. 
Chapter 7 addresses Objectives 3 and 4. In this chapter the environmental 
images of twelve airlines are identified and compared and the perceived 
effectiveness of different green airline marketing measures is evaluated. 
Moreover, in this chapter, the eco-positioning (i.e. the environmental image of 
airlines relative to other airlines) is compared to their relative actual 
environmental performance using three performance indicators. Finally the 
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findings are linked to Brand-Equity Strategy of the Resource-Advantage 
Theory. 
Chapter 8 will present three case studies of airlines that have introduced 
green marketing initiatives and put considerable effort into communicating 
these. This chapter will address Objective 5 in evaluating the impact of 
environmental initiatives on airlines‟ eco-positioning. The findings will be 
related to Market-Orientation Strategy and Brand-Equity Strategy of the 
Resource-Advantage Theory. 
Chapter 9 will provide a discussion of the findings with regard to the research 
aim and objectives. Furthermore the chapter will discuss the original 
contribution to knowledge of this research and identify any limitations and 
suggestions for further research. 
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2 THEORETICAL PRINCIPLES OF 
ENVIRONMENTAL MARKETING 
2.1 INTRODUCTION 
The purpose of this chapter is show how this research is embedded in 
marketing theory, airline marketing and environmental marketing. It will give 
an overview of the key components of marketing and provide the theoretical 
underpinning to the research. 
Initially the concept of marketing will be introduced in Section 2.2. Section 2.3 
provides an overview of issues related to applying marketing theory in 
research. The case for using theory in marketing research will be made. 
Resource-Advantage Theory will form the theoretical background to this 
research. In Section 2.4, this theory will be introduced and the rationale for the 
choice of the theory will be discussed. 
In Sections 2.5 and 2.6, Environmental Management in general and more 
specifically Environmental Marketing will be introduced. The research will be 
brought into context of Environmental Marketing. Also the boundaries to 
Environmental Management will be discussed which is only peripherally 
related to the research area. 
In Section 2.7, the literature on environmental consumer behaviour will be 
reviewed and discussed.  
2.2 INTRODUCTION TO MARKETING 
Marketing plays an important role for firms in the 21st century, helping them to 
address key challenges (Kotler and Keller, 2012). The UK Chartered Institute 
of Marketing (CIM) defines “Marketing” as “the management process 
responsible for identifying, anticipating and satisfying customer requirements 
profitably” (CIM, 2013). This definition highlights the need to understand 
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customer requirements in order for organisations to operate successfully in 
the market. 
Dolnicar (2004) distinguishes between two components of marketing: strategic 
and operational marketing, with strategic marketing as the basis of operational 
marketing. Strategic marketing includes information gathering through 
marketing research, analysing the market environment, market segmentation 
and product positioning as well as decisions on target segments and brand 
positioning. Following on from these strategic elements, operational marketing 
(in the form of the 4 Ps – Price, promotion, place, product) is implemented. 
This research addresses both operational as well as strategic marketing 
aspects, by initially conducting market research, then identifying market 
segments and finally evaluating possible adaptations to the marketing mix 
(particularly, promotion, product and price aspects). 
Based on the scope of the research, the key focus will be on “consumer 
marketing”, i.e. the business-to-consumer marketing activities. Shaw (2011, p. 
4) highlights in this respect: “Leisure air travel marketing, […] if carried out 
correctly, increasingly exhibits the principles of consumer marketing.” This 
quote shows the relevance of referring to consumer marketing when 
analysing developments in leisure air travel markets, the market focussed on 
in this research. 
With changes in the market environment, new challenges, particularly with 
regard to the impacts that companies have on the physical environment, 
emerge. Kotler (2011, p. 133) points out that: 
“Marketers have viewed consumers as choosing among 
brands on the basis of functional (Marketing 1.0) and 
emotional (Marketing 2.0) criteria. But many of today‟s 
consumers are adding a third dimension – namely how the 
company meets its social responsibilities (Marketing 3.0).” 
Based on this analysis, Kotler (2011, p. 133) highlights the need for 
companies to add an “environmental dimension” to their marketing approach. 
This environmental perspective includes all four elements of the marketing 
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mix, e.g. use of energy (product), pricing premiums for environmentally-
friendly products (price), local production (place) and communicating 
environmental commitment (promotion) (Kotler, 2011). 
In this research the marketing concept plays a key role, starting from the 
methodological approach (using questionnaires as part of market research), 
to identifying green consumer segments based on their attitudes, behaviour 
and needs and finally analysing how the marketing mix can be modified 
towards a “green marketing mix”. In the next two sections the theoretical 
background to marketing will be discussed. 
2.3 MARKETING THEORY 
Providing a theoretical background to research in marketing is not an easy 
task for two main reasons: First, there is a lack of consensus what constitutes 
theory in general (Hunt, 2010; Sutton and Staw, 1995). The second problem 
is that marketing theory has seen little attention. Research in marketing mainly 
was based on theory “borrowed” from other disciplines, e.g. economics or 
behavioural sciences (O‟Driscoll and Murray, 1998; Stewart and Zinkhan, 
2006; Venkatesh, 1985). Despite its close links to other disciplines in social 
sciences, Venkatesh (1985, p. 59) argues that “there are some special forces 
that are unique to marketing”. Only recently have there been advances in 
developing specific theories in marketing (Stewart and Zinkhan, 2006). 
However, Burton (2005) argues there is still a lack of theorists in this field 
today, with most marketing research focussing on practice rather than theory 
building. This point is also addressed by O‟Driscoll and Murray (1998) who 
argue that there is an asynchrony between theory and practice in marketing, 
with theory lagging behind developments in marketing practice. One of their 
recommendations is that marketing theory needs to address the changes in 
marketing practice and develop a better understanding of markets. Relating to 
this recommendation, this research aims to address changes in air travel 
markets and how green attitudes are linked to environmental marketing of 
airlines. 
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There is also some discussion whether the focus of theory building in 
marketing should lie on Theories „of‟ Marketing or Theories „in‟ Marketing with 
the latter one receiving more attention and seeing more development (Burton, 
2005; Stewart and Zinkhan, 2006). The need for the development of a 
“General Theory of Marketing” has been discussed by Bartels (1968). His 
work consists of subtheories (which could be labelled as “Theories in 
Marketing”). Bartels‟ work was one of the first to address the issue of a Theory 
of Marketing, however Venkatesh (1985) questions the impact of this work 
due to its limited use as framework for developing or testing marketing theory. 
Hunt (2010) focuses his research on developing a general theory of 
marketing, based on the general theory of competition (referred to as 
“Resource-Advantage Theory”). Yet, this latter theory itself is based on four 
theories of business and four theories of marketing strategy. Therefore it 
could be argued his “General Theory „of‟ Marketing” consists of several 
“Theories „in‟ Marketing”. 
Also marketing theory receives little acknowledgement from researchers in 
other fields, as highlighted by Burton (2005, p. 5): “[...] evidence demonstrates 
that academics in other disciplines perceive marketing theory and marketing 
academics as having little to offer, theoretically or otherwise.” However, 
Venkatesh (1985) claims that marketing has become a mature discipline and 
is seen by most scholars as a science. These controversies illustrate the 
hurdle that marketing researchers need to overcome to present their work in a 
relevant and appropriate theoretical setting. 
Venkatesh (1985) discusses the relevance of theory in marketing using a 
hierarchical structure of theory, with “Theory” as used in natural sciences as 
its highest form (Table 2.1). He suggests that this definition of theory does not 
exist in marketing whereas lower forms of theory are more likely to be found in 
marketing. 
This research is mainly focused around the lower spectrum of theory 
according to Venkatesh‟s (1985) structure. The main reason for this is, that in 
line with most research in marketing, the aim is not to develop theory itself, 
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but to gain practical insight into how marketing is applied and developed in 
comparison to other findings and general models of marketing. However this 
research will draw upon components of Hunt‟s (2010) Resource-Advantage 
Theory of Competition, namely the following theories of marketing strategy: 
market segmentation, market orientation and brand equity (relationship 
marketing is outside the scope of this research). 
 Notions of Theory Situation in Marketing 
Highest 
form 
Theory (natural science model) None exists 
Carefully developed classificatory schemata Very few 
 Complex models A small number 
 Complex concepts leading to interesting findings A small number 
 Research questions of highest significance 
Quite a few and 
growing 
 Broad ideas about how marketing phenomena behave A large number 
Lowest 
form 
Expectations about empirical findings A large number 
Relating empirical findings to other empirical findings A large number 
Table 2.1: A Hierarchical Theoretical Structure 
Source: Venkatesh, 1985, p. 63 
Hunt (2010) is one of the main proposers of developing a general theory of 
marketing. The work provides a good theoretical basis for this research, as it 
incorporates a range of areas (e.g. market segmentation, brand equity) that 
are relevant to the research aim. Hunt‟s (2010) work on marketing theory is 
based on the “Resource-Advantage Theory of Competition” that was 
developed by Hunt and Morgan (1995; 1997). In the next section this theory 
will be introduced.  
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2.4 RESOURCE-ADVANTAGE THEORY 
2.4.1 Overview and Premises of Resource-Advantage Theory 
The “Resource-Advantage Theory of Competition”2 was introduced by Hunt 
and Morgan (1995). Their argument is that this theory is “better” in explaining 
micro and macro phenomena than neoclassical theory (Theory of Perfect 
Competition).As such Resource-Advantage Theory is an interdisciplinary 
theory of competition drawing upon and linking to a range of economic 
traditions and theories which sees perfect competition as a special case within 
its approach (Hunt, 2010). 
Hunt and Morgan (1997, p. 76) developed nine foundational propositions of 
Resource-Advantage Theory that differ from neoclassical theory: 
1. “Demand is heterogeneous across industries, heterogeneous within 
industries, and dynamic. 
2. Consumer information is imperfect and costly. 
3. Human motivation is constrained self-interest seeking. 
4. The firm‟s objective is superior financial performance. 
5. The firm‟s information is imperfect and costly. 
6. The firm‟s resources are financial, physical, legal, human, 
organizational, informational, and relational. 
7. Resource characteristics are heterogeneous and imperfectly mobile.  
8. The role of management is to recognize, understand, create, select, 
implement, and modify strategies. 
9. Competitive dynamics are disequilibrium-provoking, with innovation 
endogenous.” 
This section will briefly discuss the key propositions of Resource-Advantage 
Theory and address their relevance for this research:  
                                            
2
 Originally Hunt and Morgan (1995) introduced the term “Comparative Advantage Theory of 
Competition”. After confusions with the “Comparative Advantage Theory of Competition of 
Trade”, they recommend and use the term “Resource-Advantage Theory of Competition” 
(Hunt and Morgan, 1997).  
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While the Resource-Advantage Theory is in line with neoclassical theory when 
it comes to inter-industry demand, it recognises that there are also variations 
in demand within an industry, based on different and changing consumer 
tastes and preferences. This heterogeneous intra-industry demand requires 
markets to be further segmented and provides the underlying reason for 
market segmentation in marketing (Hunt, 2010). This is also the rationale for 
segmenting the market according to environmental attitudes and 
characteristics of air travellers in this research.  
In comparison to neoclassical theory, Resource-Advantage Theory suggests 
that consumers do not have perfect information about goods and services that 
match their needs and therefore collecting information is time and money 
consuming. Trademarks are used as indicators for quality and provide 
information to consumers (Hunt, 2010). For this particular research, this 
premise of the Resource-Advantage Theory can be used as a theoretical 
underpinning for the analysis of eco-labels and branding in airline marketing. 
With regard to human motivation, Resource-Advantage Theory advocates that 
consumers are not purely utility maximising, but are restrained or constrained 
by morals (Hunt, 2010). This is of particular relevance for this work, as 
research into environmental travel behaviour can be affected by personal 
morals of travellers, particularly as their behaviour has a negative impact on 
the environment. 
In Resource-Advantage Theory, firms aim to achieve superior financial 
performance. Hunt (2010) suggests as financial indicators measures like 
return on equity or earnings per share. This primary objective (superior 
financial performance) links directly to Menon et al.‟s (1999) model of 
Environmentally-based Marketing Programs where “Financial Performance” is 
the objective of Environmentally-based Marketing Programs. Similarly to the 
Resource-Advantage Theory, return on investment is seen as an indicator for 
this objective. 
Resources in Resource-Advantage Theory refer to a range of tangible and 
intangible elements that are available to a company. This also includes 
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organisational (e.g. culture) and informational (e.g. knowledge of market 
segments and technology) resources (Hunt, 2010). A “green” culture within an 
organisation can therefore be seen as a resource to generate competitive 
advantage.  
In Resource-Advantage Theory, management is able to affect business 
strategy which involves identifying market segments, market offerings and the 
resources required to produce these offerings (Hunt, 2010). This is a key 
element in this research, where green market segments will be identified, 
expectations of air travellers with regard to the airline product (“appropriate 
market offering”) are analysed and resources (e.g. new aircraft) will be 
evaluated.  
Competitive dynamics in Resource-Advantage Theory are shaped by the 
differences (i.e. in resources and strategy) between firms. The differences in 
resources require different strategies for different organisations which results 
in addressing different market segments (Hunt, 2010). In environmental 
marketing it is therefore necessary for airlines to understand their resource 
capabilities (both tangible and intangible) and align their strategy accordingly 
to the most appropriate market segment.  
This section highlighted the key premises of Resource-Advantage Theory and 
illustrated the appropriateness of this theory for this research by linking the 
premises to elements of this research. This makes the Resource-Advantage 
Theory a highly relevant theoretical approach for this research. 
2.4.2 Resource-Advantage Theory – a Critical Review 
Resource-Advantage Theory has also been subject to criticism (most notably 
by Deligönül and Cavuşgil, 1997 and McGovern, 1996). 
Deligönül and Cavuşgil (1997) and McGovern (1996) particularly question the 
superiority of Resource-Advantage Theory over neoclassical theory. 
McGovern (1996, p. 3) questions the comparability of the two theories by 
stating that “the two theories have very different conceptual, as well as 
methodological, starting points” and therefore argues that these differences 
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need to be addressed initially before a comparison and rating takes place. 
The criticism of Resource-Advantage Theory and its relationship with 
neoclassical theory has sparked significant discussions between authors 
(Deligönül and Cavuşgil, 1997; Hunt and Morgan, 1997; McGovern, 1996). 
While Deligönül and Cavuşgil (1997) and McGovern (1996) are sceptical 
about the benefits of Resource-Advantage Theory over neoclassical theory, 
Schlegelmilch (2002, p. 226) highlights its relevance in marketing: 
“As marketers, we always „knew‟ that perfect competition is as 
rare as rocking horse manure – but having read Hunt, we now 
understand why.” 
Similarly, Dickson (1996, p. 102) addresses the usefulness of Resource-
Advantage Theory in marketing: “Hunt and Morgan (1995) make several 
important contributions to the marketing literature with their critique of the 
neoclassic competitive equilibrium paradigm [...] and their theory of 
competition.” Both Schlegelmilch (2002) and Dickson (1996) point out the 
significance of Resource-Advantage Theory in marketing research. Hunt‟s 
contribution to marketing theory has also been acknowledged by Lee and 
Greenley (2008, p. 875) who describe Hunt as “one of the truly great theorists 
in marketing”.  
One criticism that has been voiced by several critics is that the Resource-
Advantage Theory does not offer any “new strategic tools, [...] new winning 
formulae” (Schegelmilch, 2002, p. 221), “does not provide a fresh perspective” 
(Deligönül and Cavuşgil, 1997, p. 66), and that “these principles can be found 
in most basic textbook checklists” (Cadeaux, 2004, p. 27). 
The criticism that Resource-Advantage Theory does not provide a 
“fresh”/”new” perspective can to some extent be upheld. Interestingly, while 
Hunt and others frequently respond to critical comments relating to Resource-
Advantage Theory (Hunt and Morgan, 1997; Hunt, 2002; Hunt and Arnett, 
2004b), they do not address the claim that the theory provides little novelty. It 
should be pointed out that the lack of “novelty” is related to its eclectic nature. 
This critique of the Resource-Advantage Theory might be of interest with 
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regard to theory development, it is of little relevance for its application and use 
in research, as “lacking novelty” per se does not discredit its usefulness. Yet 
with regard to its usefulness Deligönül and Cavuşgil (1997, p. 71) see 
Resource-Advantage Theory as “useless”. Several recent applications (e.g. 
Crittenden et al., 2011; Doherty, 2011; Griffith and Yalcinkaya, 2008; Hazen et 
al., 2011; Hu and Wang, 2009) however illustrate the practical value of 
Resource-Advantage Theory in research. 
There also seems to be some inconsistency with respect to the criticism of 
Resource-Advantage Theory. Resource-Advantage Theory has been referred 
to as complex (Wensley, 2002) and overextended (Deligönül and Cavuşgil, 
1997) yet other critics have highlighted the too simple approach. E.g. 
Cadeaux (2004, p. 27) argue that the Resource-Advantage concept is “too 
simplistically applied to segmentation policy” by Hunt and Arnett (2004a). 
Similarly Schegelmilch (2002, p. 225) points out that “R-A theory lacks 
specificity”. Particularly with regard to this last point, Hunt (2002, p. 244) 
highlights that Resource-Advantage Theory is still “work in progress” which 
has also been acknowledged by Wensley (2002).  
However as a foundation towards a “theory of marketing”, because of its good 
fit with this research field (marketing) and its application in previous marketing 
research, Resource-Advantage Theory provides the most appropriate 
theoretical underpinning to this research.  
2.4.3 Linking Resource-Advantage Theory to Marketing 
This research will apply elements of the Resource-Advantage Theory as the 
theoretical underpinning. The foundational propositions of Resource-
Advantage Theory addressed in 2.4.1 illustrated the appropriateness of this 
theory. Hunt (2010, p. 405) argues that Resource-Advantage Theory of 
Competition is toward a general theory of marketing “because marketing takes 
place within the context of competition, a general theory of marketing should 
be consistent with the most general theory of competition.” This further 
underlines the appropriateness of the Resource-Advantage Theory in 
marketing research. 
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Hunt (2010) differentiates between four business strategies and four 
marketing strategies that are integrated by the Resource-Advantage Theory. 
In line with the research framework and the aim and objectives of this 
research, only three specific theories of marketing strategy (market 
segmentation, market orientation and brand equity) will be addressed. 
Relationship marketing as well as the more general theories of business 
strategy are outside the scope of this research and will not be further 
discussed (Figure 2.1).  
 
Figure 2.1: Integrating Business and Marketing Strategy 
Source: Hunt, 2010, p. 406  
The next three sections will discuss the three relevant components of 
marketing strategy. 
2.4.4 Market-Segmentation Strategy 
The importance of Market-Segmentation Strategy is recognised by Piercy and 
Morgan (1993, p. 123) who refer to it as “one of the most widely held theories 
in strategic marketing.” Market segmentation is also widely used in airline 
markets. While traditionally airlines mainly segmented markets by trip 
Resource-Advantage Theory  
Business Strategy 
Industry-based strategy Not tested 
Resource-based strategy Not tested 
Competence-based strategy Not tested 
Knowledge-based strategy Not tested 
Marketing strategy 
Market-Segmentation 
Strategy 
Tested 
Chapter 5 & 6 
Market-Orientation Strategy 
Tested 
Chapter 4 & 8 
Relationship marketing 
strategy 
Not tested 
Brand-Equity Strategy 
Tested 
Chapter 7 
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purpose, more recently airlines have identified the benefit of segmenting 
markets according to passenger needs, travel behaviour, motivation or 
psychological profile (Doganis, 2010).  
Hunt and Arnett (2004a) differentiate between tactical segmentation (i.e. the 
actual process of segmenting the market using statistical techniques) and 
Market-Segmentation Strategy as the strategic process. While the tactical 
(practical) application of market segmentation will be discussed in Chapter 5, 
in this section the focus lies on the strategy and theoretical underpinning. 
According to Hunt and Arnett (2004a, p. 8), market segmentation strategies 
are based on three premises: 
1. “Many markets are significantly, but not completely, heterogeneous 
regarding consumers‟ needs, wants, use requirements, tastes, and 
preferences, and, therefore, can be divided into smaller, meaningful, 
relatively homogeneous segments of consumers. 
2. A firm‟s market offerings can often be designed to meet the needs, 
wants, tastes, and preferences of such segments.  
3. For many firms, a strategy of targeting specific segments can lead to 
competitive advantages in the marketplace and, in turn, superior 
financial performance.”  
These three premises are highly relevant for this research, given that one of 
the objectives is to identify homogenous green market segments based on 
attitudes of air travellers. 
The second premise will be addressed by evaluating airlines‟ marketing mix 
with regard to environmental attributes and how these link in with green 
market segments (Chapters 5 and 6). 
Airlines will be assessed based on their eco-positioning (i.e. how they are 
perceived by customers and customer segments) which can be linked to 
competitive advantage (Chapter 7). However its impact on financial 
performance is outside the scope of this research. It can be noted though, that 
Lee and Park (2010) found a positive linear relationship between airlines‟ 
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CSR (Corporate Social Responsibility) activities and the airlines‟ value 
performance (i.e. an increase in company value) however no statistically 
significant impact on accounting performance was detected.  
2.4.5 Market-Orientation Strategy 
Hunt and Morgan (1995, p. 11) refer to market orientation as: 
1. “The systematic gathering of information on customers and 
competitors, both present and potential, 
2. The systematic analysis of information for the purpose of developing 
market knowledge, and 
3. The systematic use of such knowledge to guide strategy recognition, 
understanding, creation, selection, implementation, and modification.” 
These points are relevant to this research in two aspects. First, they relate 
directly to the methodology used in this research. The key focus of the 
methods of data collection is to get an insight into customers‟ perception, 
attitudes and expectations with regard to airlines (from a “green” angle). This 
includes the collection of data as well as its analysis. While this research is 
centred on the customer perspective, it is necessary to highlight that future 
research could also encompass competitor elements.  
The other area that is addressed relates to the third point of Hunt and 
Morgan‟s (1995) explanation of “market orientation”. In this research it is 
evaluated how airlines should address the needs of customers and formulate 
marketing strategies based on these needs. Hunt and Morgan (1995, p. 11) 
highlight in this respect: “[...] customer-orientation [...], that is, knowing one‟s 
customers and developing products to satisfy their needs, wants, and desires, 
has been considered paramount.” A major point in this research is to identify 
expectations of customers and compare them to the offerings of airlines with 
regard to green elements of the marketing mix.  
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2.4.6 Brand-Equity Strategy 
Brand equity is a key source of competitive advantage and therefore plays a 
relevant role in Resource-Advantage Theory as well as marketing theory 
(Hunt, 2010). Aaker (1991, p. 15) defines brand equity as “a set of brand 
assets and liabilities linked to a brand, its name and symbol, that add to or 
subtract from the value provided by a product or service to a firm and/or to 
that firm's customers''. In Resource-Advantage Theory brands are seen as 
resources, “but only if they contribute to the firm‟s ability to efficiently and/or 
effectively produce a market offering that has value to some market 
segment(s)” (Hunt, 2010, p. 424). This statement also suggests that the value 
of brand equity can be different for different market segments and that 
branding activities might have a bigger impact (i.e. create higher value) on 
some market segments than on others. 
Chen (2010) remarks that with increasing importance of environmentalism, 
companies need to improve the environmental performance of their products 
to reinforce their brand equity. This “green brand equity” can be defined as “a 
set of brand assets and liabilities about green commitments and 
environmental concerns linked to a brand, its name and symbol that add to or 
subtract from the value provided by a product or service” (Chen, 2010, p. 
310). Curtin (2007, p. 194) points out that “greenness adds a perceptual 
value, which is not a product improvement”. This highlights the importance of 
communication in respect to value creating and brand equity. Therefore 
creating green brand equity is not necessarily related to product 
improvements. 
There are a range of factors (e.g. name awareness, perceived quality, brand 
loyalty) that have an influence on brand equity. One of the brand assets that 
affect brand equity is brand image (Laforet, 2010). Research by Chen (2010) 
proves that there is a positive direct relationship between green brand image 
and green brand equity. Furthermore green brand image also positively 
affects green satisfaction and green trust which themselves have a positive 
impact on green brand equity. The importance of “images” on “brand” is 
further highlighted by Smart (2010, p. 81): “What counts with a brand is the 
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perception consumers have of it, the image that comes to mind when the 
brand name or logo appears, as well as lifestyle, status, attitude, and 
emotional associations and attachments which may be aroused by it.” 
Because of the relevance of brand image on brand equity, this research 
mainly addresses brand image as part of brand equity.  
This is in line with one of the objectives that address perceptions of air 
travellers of the green image of airlines. Brand-Equity Strategy provides a 
relevant underpinning theory where brand image contributes to brand equity.  
2.4.7 Resource-Advantage Theory and Green Marketing 
The previous sections have identified the appropriateness and applicability of 
Resource-Advantage Theory in marketing research and the nine premises of 
this theory were linked to the research aim and objectives. Not only is the 
Resource-Advantage Theory highly applicable in marketing research, it is of 
particular relevance and usefulness in green marketing, both from a 
conceptual perspective as well as from its practicality in research. 
Hunt (2011, p. 12) points out that “sustainable marketing intersects with R-A 
Theory in several ways.” According to Hunt (2011), Resource-Advantage 
Theory can be used to explain the existence of “green segments” and 
“socially responsible behaviour associated with sustainability”. These two 
elements (green market segmentation and socially responsible behaviour) of 
Resource-Advantage Theory are of particular relevance to this research. Later 
chapters will identify green marketing segments within the airline market and 
discuss passenger attitudes towards the environment. Green production 
techniques can be seen as a resource in Resource-Advantage Theory that 
can be used to generate superior value to customers. In airline markets this 
could translate to the use of modern, fuel-efficient aircraft. Having staff with 
moral codes that are in line with sustainable developments can, according to 
Hunt (2011), achieve competitive advantage. 
Earlier, the applications and the usefulness in research have been addressed 
and specific examples of Resource-Advantage Theory applications in 
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environmental-related research were identified. Previous applications include 
areas like fair trade (Doherty, 2011), market-oriented sustainability (Crittenden 
et al., 2011), Corporate Social Responsibility (Hu and Wang, 2009) and green 
supply chain management (Hazen et al., 2011). 
2.5 ENVIRONMENTAL MANAGEMENT 
2.5.1 Introduction to Environmental Management 
Environmental management has become an integrated part of companies‟ 
strategies. In the past, corporate strategies have been driven by production, 
personnel and information pressures, while more recently environmental 
pressures have started to shape corporate strategies (Welford, 1996). This 
has continued in the 2000s, with environmental movements and pressures 
growing on companies and therefore affecting their business decisions (Kotler 
and Caslione, 2009). Apart from external pressures, Saha and Darnton (2005, 
p. 118) also argue that “many companies would like to be seen as „green‟”. 
That means that companies have identified the benefits of being perceived as 
environmentally-friendly organisations.  
However, while environmental issues have affected companies‟ strategies 
and practices, they mainly focused on “easy things” (e.g. reducing packaging) 
rather than any substantial improvements to address environmental impacts. 
Research shows that companies focus on some of their environmental 
impacts but not all (Saha and Darnton, 2005). 
Despite its growing importance, definitions of “environmental management” 
vary in literature. This is further complicated by the different terms used in 
literature from “corporate environmentalism”, “green management” to 
“corporate sustainability”3. Pane Haden et al. (2009, p. 1049) criticise that 
many definitions are “too vague or incomplete” and suggest that one 
explanation for these variations and inconsistencies is the relatively new 
                                            
3
 In this research “green management” and “environmental management” are treated as 
synonyms. 
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subject area. Based on a literature review, Pane Haden et al. (2009, p. 1052) 
provide the following definition of “green management”: 
“Green management is the organization-wide process of 
applying innovation to achieve sustainability, waste reduction, 
social responsibility, and a competitive advantage via 
continuous learning and development and by embracing 
environmental goals and strategies that are fully integrated 
with the goals and strategies of the organization.” 
This definition highlights the wide range of elements that “green management” 
covers, from strategic issues, to operational aspects (e.g. waste reduction) 
and the need to include them in companies‟ wider aims and strategies. It 
highlights that “green management” is an open-ended process (“continuous 
learning and development”). Therefore “environmental management” 
incorporates a variety of companies‟ activities to improve the environmental 
impacts of companies‟ current and future activities.  
Hutchinson (1992) points out that to address environmental issues, focussing 
only on government efforts will not be enough, but also that companies will 
need to be part of a sustainable future. Instead of treating environmental 
issues as threats to companies these issues can also create opportunities for 
businesses. To benefit from environmental challenges, companies need to 
take a more strategic view to environmental management and adapt their 
organisation accordingly. Kotler and Caslione (2009) discuss that the return 
on investment (ROI) of environmental improvements is important in the 
decision making process and achieving a high ROI is supported by 
technological advances. At the same time, the financial situation of many 
companies at the end of the 2000s makes these investments more difficult.  
Welford (1996) suggests that when it comes to environmental decisions, for 
profit-maximising companies it is often beneficial in the short-run to not invest 
in more environmentally-friendly processes and products. This works if other 
companies in the market will undertake these investments that generate 
positive impacts for the whole industry. This argumentation is supported by 
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Kotler and Caslione (2009) who also suggest that companies that hold off 
environmental investments will benefit in the short-run. Both, Welford (1996) 
and Kotler and Caslione (2009), identify regulation and legislation as a tool to 
overcome this problem, while Grant (2008) also sees growing consumer 
pressure as motivator to reduce environmental impacts. However, legislative 
measures might disadvantage countries in Europe and the USA against 
developing countries with lower environmental standards (Kotler and 
Caslione, 2009).  
2.5.2 Environmental Management vs Environmental Marketing 
In the literature, there is little discussion on the differences between 
environmental management and environmental marketing. Leonidou and 
Leonidou (2011) undertake a bibliographic analysis of journal articles covering 
“environmental marketing/management”. In their coding framework, they 
differentiate between eight thematic categories, including “Environmental 
management” and “Marketing management aspects”. The table below shows 
Leonidou and Leonidou‟s (2011) sub-categories for “Marketing management 
aspects” and “Environmental management”.  
Marketing management aspects Environmental management 
Green attitudes and responses 
Green product development 
Green segmentation 
Green promotion 
Green logistics 
Eco-labelling 
Green brand position 
Green pricing 
Stakeholder management 
Planning & control 
Greening organisation culture 
Management of environmental change  
Leadership 
Human resource management 
Green manager profile 
Table 2.2: Environmental Management vs. Marketing 
Source: Leonidou and Leonidou, 2011, p. 86 
From the table distinct features of environmental management and marketing 
can be identified. While the marketing management aspects mainly look at the 
links between the company and its market environment (customers, public, 
fulfilment), environmental management includes mainly internal processes 
(e.g. leadership, organisation, human resources management etc.) as well as 
external aspects (e.g. stakeholder management). This latter point can also be 
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seen as the interface between management and marketing, as stakeholders 
include also customers and the public.  
Hutchinson (1992, p. 11) shows the link between environmental management 
and marketing by identifying key responsibilities of a marketing department 
with regard to environmental management: 
 “Finding out more about the growing consumer reference for 
environmentally-friendly products. 
 Defining new business opportunities in terms of customer demand. 
 Finding marketing, distribution and selling methods which reduce 
environmental impact.” 
This illustrates that environmental management can be seen as a wider area 
of the investigation into environmental company practices and while marketing 
can be identified as a part thereof. Hutchinson‟s remark shows that marketing 
is a key element in achieving environmental management aims. 
Banerjee (1999) discusses the interdependency of environmental marketing 
and environmental management. The importance of the extension of the term 
“market” to the wider community is highlighted, including government 
agencies but also internal departments. The communication of environmental 
strategies within the company through “internal marketing” also links 
environmental marketing and management. 
When discussing “marketing”, Grant (2008) refers to the “demand side”, as 
opposed to the “supply side” covering manufacturing, distribution, raw 
materials and energy use. The demand side (i.e. consumer attitudes) is a key 
element of this research. Yet to cover the full scope of marketing, some 
aspects of manufacturing need to be included as well. This is particularly true 
when discussing services, where production and consumption are closely 
related. For example in the case of air transport, emissions of aircraft (i.e. 
production) happen at the same time as passengers consume the service.  
This research focuses mainly on the link between companies and consumers, 
therefore taking into account all the elements of environmental management 
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is less appropriate. Instead the framework for the research will be based on 
environmental marketing. Some of the elements identified in the table above 
(e.g. Green logistics) will also not be further discussed as they are less 
relevant when dealing with services. In the next section, environmental 
marketing will be further introduced and discussed.  
2.6 ENVIRONMENTAL MARKETING 
2.6.1 Definition 
In the literature, several definitions of “environmental marketing” have been 
provided. Peattie (1995) highlights that there is some ambiguity about 
definitions of “environment”, “marketing”, “green‟, etc. as these concepts have 
a different meaning to different stakeholders.  Some definitions give a more 
narrow view of the term than others. E.g. Prakash (2002, p. 285) in his 
research uses the term “green marketing” as “the strategies to promote 
products by employing environmental claims either about their attributes or 
about the systems, policies and processes of the firms that manufacture or 
sell them.” This definition misses to specifically refer to the consumer side and 
to consumer behaviour. It mainly focuses on product development and market 
communication of the environmental aspects of these products. As consumer 
attitudes play a significant role in this research, this definition is not 
appropriate for the current research.  
One of the most frequently cited definitions of “environmental marketing” is 
provided by Peattie (1995, p. 28): 
“the holistic management process responsible for identifying, 
anticipating and satisfying the requirements of customers and 
society, in a profitable and sustainable way.” 
Following this definition, the key elements of environmental marketing are the 
same as in the general marketing philosophy, i.e. focussing management 
efforts on customers. Yet additionally there is a focus on societal impacts and 
sustainable development. 
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Ottman et al. (2006, p. 24) suggest green marketing must meet two 
objectives: “improved environmental quality and customer satisfaction.” This 
supports the idea that green marketing needs to fulfil two criteria: on one side, 
green marketing must supply products that support sustainability (i.e. have a 
certain “environmental quality”) and on the other side cater for the green 
needs and expectations of customers (“environmental customer satisfaction”). 
In the next sections, the different components of green marketing will be 
discussed.  
2.6.2 Green Market Segments 
The aim of market segmentation is to identify groups (in this case air 
passengers) that have particular common interests (e.g. attitudes, purchase 
propensities) (Punj and Stewart, 1983). In this research the “common 
interests” are environmental attitudes which are used to segment the market. 
With increasing importance of environmental issues in marketing, companies 
have identified the need and benefit to segment markets according to 
customers‟ attitude towards the environment. Menon et al. (1999, p. 6) report 
on the benefits of green segmentation:  
“This allows marketers to offer less environmentally-friendly 
products at a lower price to those segments that are less 
environmentally-conscious. Alternatively, companies can offer 
environmentally safer/friendlier products at a higher price to 
those segments that are more environmentally conscious 
market segments.” 
This highlights the rationale for companies to segment their market according 
to green attitudes. The same benefits of segmenting the market according to 
green attitudes based on different price elasticities for green products are also 
identified by Saha and Darnton (2005). 
However, some companies, e.g. airlines, might find it more difficult to provide 
different products, with different environmentally-friendly components to 
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different market segments. Airlines can either focus entirely on green market 
segments (though this might prove to be a rather small segment) or provide 
environmentally-friendly “add-ons” like voluntary “Carbon Off-setting” 
schemes. 
While in the past socio-demographic variables were used to identify green 
market segments, recent research has shown that these variables are limited 
in explaining green attitudes and particularly green behaviour. There is a 
strong case to use psychographic variables (Diamantopoulos et al., 2003; 
Straughan and Roberts, 1999). Therefore a shift in the choice of variables for 
identifying relevant green market segments is necessary. Indeed, the choice 
of variables for segmenting has also changed in airlines markets, as indicated 
before, where behaviour aspects become more important than purely 
segmenting the market by trip purpose. 
A range of studies (both academic and practical) have used environmentally 
influenced variables including environmental concern, environmental 
knowledge, green identity, green purchasing. These studies have shown that 
markets can be segmented according to these variables with certain 
segments showing more environmental-conscious characteristics than others 
(Anable, 2005; Finisterra do Paço et al., 2009; GfK, 2009). 
While green market segments are the obvious target segments for green 
marketing activities, Rex and Baumann (2007) advocate that there is a need 
to broaden the target segments to achieve more environmentally-friendly 
production and consumption.  
2.6.3 Green Branding and Eco-Positioning 
Kotler and Keller (2012, p. 265) define “Branding” as “endowing products and 
services with the power of a brand. It‟s all about creating differences between 
products”. The aim in that respect is to help customers in their decision 
making process and therefore create value for the company. It could be 
therefore argued that “green branding” is creating differences between 
products (or services) based on green credentials.  
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In Section 2.4.6 the relationship between brands, brand equity and brand 
image was identified. As discussed, in this research the focus will be on green 
brand image to create green brand equity. Brand image is often a key 
influencing factor in purchasing decisions (Laforet, 2010). Therefore particular 
attention will be given to this element of developing brand equity. 
A company‟s image can be defined as “a function of how constituencies 
perceive the organisation based upon all the messages it sends out through 
names and logos and through self-presentation, including expressions of its 
corporate vision.” (Argenti, 2009, p. 81). Following this definition it is clear that 
companies can have different images depending on the different 
stakeholders‟ perceptions of the organisation. This paper solely focuses on 
leisure air travellers‟ (i.e. the airlines‟ customers) perceptions of airlines and 
therefore of the image that they hold of different airlines.  
Creating positive images is at the forefront of companies‟ market 
communication strategies. A positive image has a positive impact on 
consumers‟ behaviour and on their probability of purchasing a good or service 
(Flavián et al., 2005). In the consumers‟ decision process for purchases, 
images influence purchasing behaviour in the “Search for Information” phase 
of the process (which is part of the pre-purchase phase). Among other 
activities in this phase, consumers draw on previous knowledge that they 
have of the company and product. Images form a part of this previous 
knowledge (Blackwell et al., 2001). Images are then used as a “short-cut” in 
the search for information (Kotler and Gertner, 2002). Because marketing 
images have an impact on the purchasing decision making process, it is of 
particular interest to companies and therefore necessary for further 
investigation this area. Whilst an image has an influence on purchasing 
decisions, transactions between the company and the consumer can alter the 
image that consumers have of a company. Companies‟ aim in this respect is 
that their image improves after the transaction has taken place (Argenti, 
2009).  
The image is created by the perceptions that people have of a particularly 
company. Perceptions of a company are influenced by a range of different 
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factors, including environmental factors. This paper focuses only on these 
environmental factors. 
Chen (2010, p. 309) defines “green brand image” as “a set of perceptions of a 
brand in a consumer‟s mind that is linked to environmental commitments and 
environmental concerns.” Perceptions of environmental commitments of 
airlines play an important part in generating a green airline image. Therefore it 
is necessary to identify measures that could be included in airlines‟ self-
presentation and corporate vision that are perceived by passengers as 
effective to reduce the environmental impacts of air travel. 
It has been identified that a positive image has an impact on purchasing 
decisions (Flavián et al., 2005). This is also true for the “green image” which 
can improve consumer satisfaction and fulfil people‟s “green needs” (Chen, 
2010). A green brand positioning can also positively affect the overall 
perception of the brand (Hartmann et al., 2005). In practice, it can be seen 
that airlines take active steps to improve their image through addressing 
environmental concerns. For example enhancing the airline‟s image is one of 
the key drivers of SAS‟s environmental policy. Improvements in the airline‟s 
green image has had a positive impact on its overall image. The Scandinavian 
airline achieved this by taking environmental issues to a strategic level 
through developing environmental visions and goals (Lynes and Dredge, 
2006). 
Whilst generating a green image positively affects consumer purchasing 
behaviour, the majority of UK consumers (63%) believe that companies use 
environmental issues to make themselves look good (Mintel, 2007). This is 
also the result of a study of companies by Saha and Darnton (2005) who 
conclude that “companies are exploiting green issues, through 
communications […] to benefit themselves and to portray a favourable 
corporate image.” This shows that from a supply side, creating a positive 
green image as often at the heart of green marketing; nevertheless this is also 
noticed by consumers.  
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However, Lynes and Dredge (2006) in their case study on SAS suggest that 
while the airline is also guided by commercial motives, their aim of 
environmental management is not purely to leverage market benefits. 
Contrarily, Gössling and Peeters (2007) suggest that the aviation industry‟s 
efforts to generate a positive environmental image are more a “discourse” 
than based on scientific evidence.  
To counter claims of greenwashing (also see 2.6.5) companies might be 
required to provide evidence in their marketing mix (e.g. newer aircraft) to 
support their market communication in creating a positive environmental 
image and attract more customers.  
There is a strong link between customers‟ perception of a company‟s brand 
image and its positing in the market. Kotler and Armstrong (2010, p. 233) 
define product positioning as “the way the product is defined by consumers on 
important attributes – the place the product occupies in consumers‟ minds 
relative to competing products”. While Kotler and Armstrong refer to products 
the same can be seen for individual companies in the market. 
With regard to green positioning and the link to green image, Saha and 
Darnton (2005, p. 127) point out that “it is a company‟s green positioning 
which represents their green image that is perceived by the public”. This 
relationship between green image and eco-positioning means that these two 
aspects will be analysed together in this research. 
In comparison to brand image, (brand) positioning does not only refer to 
consumers‟ attitudes towards the product or company but puts it into 
perspective with other product/companies in the market. Similarly to images 
which are shaped by perceptions, perceptions of a product/company also 
shape their positioning. The aim of brand positioning is to generate a 
competitive advantage in the mind of consumers over competitors‟ brands 
based on tangible or intangible product attributes (Gwin and Gwin, 2003). 
Companies can influence their green brand positioning by actively 
communicating the environmental attributes of the brand in comparison to 
competitors‟ brands (Hartmann et al., 2005). However, the volume (i.e. how 
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much is communicated about green credentials) has an impact on green 
positioning rather than whether these claims are accurate or not. Therefore 
some companies might be seen as less green than other companies, yet they 
actually might be more environmentally-friendly (Saha and Darnton, 2005). 
This illustrates the importance of market communication with respect to green 
image and eco-positioning. 
As seen later, airlines can address tangible and intangible elements of its 
marketing mix to position its brand as more environmentally-friendly than 
others. 
Peattie (1995, p. 165) suggests that “eco-positioning” from a social/physical 
environment perspective “depends on the consumer‟s perception of the 
product and producer in relation to environmental and social problems and 
their potential solutions.” This highlights that positioning both relates to 
products (or in the case of this research services) and the producer (i.e. the 
company). Peattie (1995) points out that with increasing importance of 
environmental issues in societies, general market position and eco-position 
become more overlapped. This means that eco-positioning becomes part of 
the overall perception that consumers hold of a company.  
2.6.4 Green Products 
Kotler and Keller (2012, p. 347) define a “product” as “anything that can be 
offered to a market to satisfy a want or need, including physical goods, 
services, experiences, events, persons, places, properties, organizations, 
information, and ideas.“ There is a wide range of elements that can constitute 
a product; in this research, based on the nature of the airline product, 
“product” as part of the marketing mix, is seen predominantly as a service. 
While traditionally green issues mainly were attributed to physical products, 
certain parts of the service sector also have significant impact on the 
environment (Peattie, 1995). Therefore developing green products (“products” 
as defined by Kotler and Keller, 2012) is also an issue in the service sector.  
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Peattie (1995, p. 181) defines “a product or service as „green‟ when its 
environmental and societal performance, in production, use and disposal, is 
significantly improved and improving in comparison to conventional or 
competitive product offerings.” This definition highlights the complex criteria 
that a product or service needs to fulfil to be attributed as a “green product”. It 
shows that the whole product life cycle needs to be taken into consideration. 
Furthermore it indicates that “green products” are not static, but need constant 
development to fulfil the criteria with regard to “conventional” products.  
Figure 2.2 illustrates the range of different “green products” that can be 
identified in the market. The figure identifies the relative nature of “green” 
when it comes to environmentally-friendly products. Peattie (1995) refers to 
transport services as “dark grey” products with low sustainability and high 
contribution to environmental problems. This makes the development of green 
products in airline markets a challenging task.  
High  Sustainability  Low 
Contributes 
to solutions 
Socio-environmental impact Contributes 
to problems 
Deep green 
Sustainably 
produced and 
possibly 
environment 
enhancing. 
Green 
Environmentally 
excellent by 
current market 
standards. 
Light Green 
Consistent 
environmental 
improvement in 
product and 
production or 
service delivery 
process. 
Light grey 
Low-impact 
services. 
Products with 
environmentally 
improved 
attributes. 
Dark grey 
Conventionally 
produced goods 
and high-impact 
services. 
Black 
Environmentally 
destructive or 
socially 
unacceptable. 
Sustainably 
managed 
forestry 
Products from 
Body Shop 
3M 
Norsk Hydro 
Organic farm 
produce 
Recycled 
products 
Dolphin friendly 
tuna 
Recyclable 
products 
Concentrated 
detergents 
Heavy industries 
Tourism 
Transport 
services 
Weaponry 
Tobacco 
Figure 2.2: The eco-performance continuum 
Source: Peattie, 1995, p. 182 
For green products to be attractive to consumers, companies need to develop 
green products that equal or outperform the conventional products (Bonini 
and Oppenheim, 2008).  
There is a strong link between green products and green communications as 
well as green pricing. Research by Pickett-Baker and Ozaki (2008) identified 
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that consumers find it sometimes difficult to identify those products that are 
environmentally-friendly. Therefore it is necessary to communicate the 
environmental benefits more clearly. 
With regard to the impact on pricing, green products can have both supply-
side (cost) and demand-side (willingness to pay for higher environmental 
quality) impacts. Higher production costs for environmentally-friendly products 
need to be borne by consumers, yet at the same time particularly in consumer 
markets green brand image can increase the willingness to pay for these 
products (Bovea and Vidal, 2004; Peattie, 1995; Reinhardt, 2008). 
Besides these two issues, Reinhardt (2008) also refers to the requirement that 
companies need to be able to shield their green products from imitation from 
other companies in the market as otherwise any competitive advantage will be 
lost. 
In the next two sections, the two elements of the marketing mix that are 
closely related to green products, namely green communications and green 
pricing will be discussed. 
2.6.5 Green Communications 
As identified previously, communications play a key role in environmental 
marketing, particularly when the aim is to create a green image. 
The content of the environmental communication mix includes a range of 
aspects from product characteristics, prices, names, procedures to policies 
that relate to “green” characteristics (Peattie, 1995). For examples, with 
regard to names of products that are communicated in green communications, 
Peattie (1995, p. 212) highlights the use of the word “eco”. Indeed, this has 
also been picked up the airline sector with easyJet naming its suggestion for a 
new, environmentally-friendly aircraft “ecoJet”. 
Research shows that customers often find it difficult to identify 
environmentally-friendly products. More information on the environmental 
benefits is therefore expected (Picket-Baker and Ozaki, 2008). Contrarily, 
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findings by Leire and Thidell (2005) indicate that lack of information is not the 
key problem. Also research by Horne (2009, p. 180) concludes that “The 
reality often is too many products, too much information, too little time and a 
paucity of independent, accessible, readily accessible and understandable 
information about environmental performance.” This shows that in many 
cases, green communications do not fully engage with customers‟ 
expectations and needs, and often need to be more targeted and more 
specific. Furthermore it suggests there is a need for some objective criteria or 
measurements when it comes to communicating environmental credentials. 
Ottman (2011, p. 41) points out that companies need to establish “credibility” 
in their market communication. This is also addressed by Peattie (1995, p. 
216): “the aim of all forms of environmental marketing communication is to 
develop credibility for the company and its product.” However as Saha and 
Darnton (2005) point out, it is communication of credentials that has an impact 
on eco-positioning, not whether this is accurate. This suggests that credibility 
mainly refers to the perception of certain environmental benefits rather than 
actual environmental performance. 
Related to the “credibility” of green communications is the concept of 
“Greenwashing” which was briefly mentioned in Section 2.6.3. Benn and 
Bolton (2011, p. 115) define “greenwash” as “a form of environmental public 
relations. […] Sometimes the green wash is just with rhetoric, and at other 
times with minor or superficial environmental reforms. […] Greenwashing is 
clearly linked to the manipulation of image by the media and advertising 
industry.” This means that some companies claim certain environmental 
credentials without actual improvements to their historic or relative (relative to 
other companies in the sector) environmental performance. Greenwashing is 
common practice in many industries. The danger of greenwashing lies in the 
negative publicity that can be generated if these false claims are uncovered 
(Curtin, 2007). 
With regard to credibility, research suggests that consumers trust scientists 
and environmental groups, rather than governments, the media or companies 
(Bonini and Oppenheim, 2008). Some companies have used externally 
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validated eco-labels to address this issue. One of the most common forms of 
eco labels is labelling of organic food. For example in the UK the Soil 
Association is an accredited organisation to provide labels for organic food 
(Soil Association, 2013). However eco-labels can be found in a range of 
different industries and organisations (Horne, 2009), including aviation (Flybe, 
2012a). 
Eco-labels are one of the main elements of green market communication 
nowadays (Rex and Baumann, 2007). Laforet (2010, p. 338) defines eco-
labels as “simple, readily identifiable marks, which are ostensibly intended to 
indicate that a product has a lower overall environmental impact than other 
products in a specified product category.” A key advantage of eco-labels over 
other information is that they are “relatively” simple, which is also appreciated 
and preferred by consumers (Horne, 2009). Eco-labels that are accepted by 
customers as reliable and objective might help companies to improve sales 
and their brand image (Laforet, 2010). Therefore there is a need to generate 
“objectivity” and “reliability” of eco-labels. Commercially independent eco-
labels can have a positive impact on their uptake (Horne, 2009) 
Another issue in green communication is that, as discussed earlier, 
environmental management of companies often only focuses on one element 
(aspects that are easy to implement). This can also be identified in green 
communications. Companies often focus on the “green” aspects of a product 
feature while ignoring those features that have a negative impact on the 
environment (Bonini and Oppenheim, 2008).  
2.6.6 Price of Environmental Excellence 
With regard to pricing approaches in environmental marketing, Peattie (1995, 
p. 278) refers to “price of environmental excellence” when it comes to the 
pricing of green products. This suggests that there is a premium to pay for 
“environmental excellence”, i.e. more environmentally-friendly products or 
services. These products or services often create higher costs or reduced 
benefits in their use or both. This must be met by customers‟ willingness to 
pay for the higher costs or reduced utility in order for the company to 
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maximise its profits (Bovea and Vidal, 2004; Reinhardt, 2008). Peattie (1995) 
argues though that environmentally-friendly products are not more expensive 
than traditional products but that traditional products are “subsidised” by the 
environment and therefore making them cheaper than they should be. 
A key question for environmental pricing is whether consumers are prepared 
to pay a price premium. When purchasing more environmentally-friendly-
products, consumers are either accepting the higher price:  
 because they expect a return on investment, i.e. the product will save 
them money (e.g. lower energy bills)4 (Bonini and Oppenheim, 2007; 
Ottman, 2011), 
 because of benefits to their health (e.g. no pesticides in food) (Ottman, 
2011; Reinhardt, 2008), 
 for altruistic reasons, i.e. they believe that the company is genuinely 
trying to be more environmentally-friendly and therefore their 
consumption is more sustainable (Ottman, 2011; Reinhardt, 2008) or  
 to make a statement to friends or family, i.e. to generate a certain 
status (Reinhardt, 2008). 
There is some evidence that consumers are willing to pay for environmental 
excellence. A review of papers on the topic by Cotte and Trudel (2009) 
suggests that the willingness to pay for socially conscious products varies, 
with an average premium of about 10%. The review also identifies that in 
general, consumers are more likely to change their behaviour than to pay a 
premium for a more socially conscious choice. Research by Kelly et al. (2007, 
p. 388) revealed that visitors to the resort of Whistler are willing to accept 
some environmentally-related fees however they note: “acceptance levels 
declined rapidly as the fees became excessive.”  
Price can be a key issue in the uptake of more environmentally-friendly 
products. It is often seen as a key deterrent in buying green products (Bonini 
                                            
4
 Peattie and Crane (2005) suggest that green marketing needs to move from competition 
based on price to competition based on overall costs of ownership and use. 
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and Oppenheim, 2008). Other barriers to buying these products relate to 
perceptions of reduced product performance (Picket-Baker and Ozaki, 2008).  
2.7 ENVIRONMENTAL CONSUMER BEHAVIOUR 
2.7.1 Recent Developments 
Environmental concerns have increasingly affected consumer behaviour. 
Hillman (2004) points out that to tackle the problem of climate change, people 
have to change their behaviour. This includes also their purchasing behaviour.  
Over the last two decades, research on consumers‟ attitudes towards the 
environment and ecological consumer behaviour has been substantial. 
Consumers in different industries have changed their purchasing behaviour in 
favour of environmentally-friendly products and companies have reacted to 
this trend by addressing these “environmental needs” (Finisterra do Paço et 
al., 2009). Evidence from different sectors (mainly for physical products like 
supermarket shopping or furniture) show that people‟s purchasing behaviour 
is influenced by environmental concerns (e.g. Bovea and Vidal, 2004; Pickett-
Baker and Ozaki, 2008). Also service sector studies show, that similar trends 
can be identified for example in tourism (e.g. Kelly et al., 2007) and in the 
hospitality sector (Lee et al., 2010). 
From 2001 to 2006 the number of consumers in the UK who would be 
prepared to pay more for environmentally-friendly products has increased 
slightly from 36% to 39%. However when looking at the travel industry, only 
14% of respondents would pay more to environmentally-friendly hotels or 
holiday companies (Mintel, 2007). The difference in consumers‟ attitudes 
towards environmental issues between physical products and travel services 
in particular highlight the need for separate, more in-depth research in this 
field. 
Antonides and van Raaij (1998, p. 501) point out that: “[...] consumers do not 
want to give up the living standards that they have attained”. For many 
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consumers environmental behaviour focuses mainly on waste reduction, 
rather than a change in consumption (Landor Associates, 2007a). 
2.7.2 Decision-making Process 
In order to make people change their behaviour in response to environmental 
impacts, they have to be made aware of them. “Information about the 
environmental consequences of behaviour is a prerequisite for environmental 
concern and environmental-friendly behaviour” (Antonides and van Raaij, 
1998, p. 505). This means that it is initially important to make consumers 
sensitive to the negative externalities of their behaviour. Only then they might 
change their purchasing process. 
While people become more aware of impacts that their purchases have on the 
environment, they start to include these aspects in their information gathering 
(second stage in the decision making process). As a result they often have to 
trade off certain characteristics of the product or service and its price against 
its environmental impact (Antonides and van Raaij, 1998). It can be found that 
customers often attach higher quality to environmentally-friendly products and 
are prepared to pay for these environmental attributes (Landor Associates, 
2007b). From a political aspect, it is possible to use the price mechanism to 
achieve a certain ecological buying behaviour, i.e. subsidising more 
environmentally-friendly products while introducing charges for less 
environmentally-friendly ones (Antonides and van Raaij, 1998). 
Environmental attributes of products and services might be a reason to 
include certain products or services into a customer‟s “consideration set”. The 
weight given to these attributes depends on the individual‟s environmental 
concern (Antonides and van Raaij, 1998). Antonides and van Raaij (1998, p. 
508) define “environmental concern” as “an attitude regarding environmental 
consequences.” This environmental concern and the weight given to 
environmental attributes play a major factor in this research. People will only 
buy more environmentally-friendly products, “if the environmental 
consequences are important enough to the customer” (Follows and Jobber, 
2000, p. 724). Environmental concern is the basis for ecological consumer 
42 
behaviour. Research shows that environmental concern generally has 
increased over the years (Antonides and van Raaij, 1998). This seems to 
come with a “public acceptance of the global environmental crisis” (Follows 
and Jobber, 2000, p. 723). A recent study by Landor Associates (2007b) 
found that “green ideas [are] now mainstream”, which mirrors an increase in 
environmental concern. 
2.7.3 Gender and Environmental Attitudes and Behaviour  
There has been some debate in the literature that attitudes towards the 
environment differ between the genders with women being more concerned 
about the environment than men. However at the same time this issue is not 
conclusive with some studies not showing any significant differences between 
the genders (Do Paço and Raposo, 2009; Straughan and Roberts, 1999; 
Zelezny et al., 2000). Hunter et al. (2004, p. 677) refer in this case to “modest 
distinctions between men and women”. Zelezny et al. (2000) however predict 
that gender will become a relevant factor in environmentalism. This research 
will identify if environmental attitudes towards airlines and airlines‟ responses 
to climate change are influenced by the respondents‟ gender. 
2.7.4 Perceptions, Attitudes and Behaviour 
Perceptions are the interpretation of external stimuli based on previous 
experiences. As these are individual interpretations, these can be significantly 
different from reality and from the interpretation of other people (Kotler and 
Keller, 2012; Pickens, 2005). Perceptions play a key role in this research as 
highlighted by Kotler and Keller (2012, p. 183): ”In marketing, perceptions are 
more important than reality, because perceptions affect consumers‟ actual 
behaviour”. Therefore, later in this research, particular focus will be on air 
travellers‟ perceptions.  
Related to “perceptions” are “attitudes” (Pickens, 2005). As with perceptions, 
“attitudes” affect buying behaviour (Kotler and Keller, 2012). “Attitudes” have 
played an important role in green marketing research and consumer 
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behaviour in general. There are a range of definitions of the term attitude. 
Holden (2007, p. 118) defines “attitude” as a “positive or negative feeling 
towards a specific behaviour.” Other definitions not only include people‟s 
behaviour but also how they feel about a topic (Kotler and Keller, 2012; 
Pickens, 2005) Therefore, for this research, based on Holden‟s (2007) 
definition, in this research attitude is defined as: “a positive or negative feeling 
towards a specific behaviour, topic or idea”. 
Yet, there is some inconsistency with regard the impact of attitudes on 
behaviour, particularly in green marketing. Research by Holden (2007) for 
example one shows marginal relationships between attitudes and behaviour. 
Explaining the gap of attitudes versus behaviour in green marketing has 
created significant attention in consumer psychology (Rex and Baumann, 
2007). Research by Straughan and Roberts (1999) finds that “environmental 
concern” does not greatly affect environmental consumer behaviour. A similar 
“value-action” gap has also been found by Picket-Baker and Ozaki (2008).  
Other studies however show a significant relationship between environmental 
attitudes and behaviour. Key issues in this respect are environmental 
knowledge and verbal commitment (Fraj-Andrés and Martínez-Salinas, 2007). 
For example, Whitmarsh and Palmieri (2011) show that attitudes towards the 
environmental performance of salmon farming affected consumers purchasing 
behaviour. The impact of attitudes on environmental behaviour have also 
been shown by Levine and Strube (2012) however there was no link found 
between environmental attitudes and environmental knowledge. Yet they 
highlight that environmental knowledge also affects environmental behaviour. 
Another issue related to environmental consumer behaviour is that 
respondents tend to overstate their green purchasing habits. As green 
behaviour is seen as more socially accepted, respondents in surveys are 
more likely to inflate their intensions to buy environmentally-friendly products 
relative to their actual behaviour (Follows and Jobber, 2000; Leire and Thidell, 
2005). 
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With regard to buying behaviour, green trends can be identified for example in 
retailing. There is evidence that green issues affect people‟s shopping 
behaviour in general (Mintel, 2009). 
A thorough discussion of the attitude-behaviour gap, use of theoretical models 
to explain them and barriers to behaviour change is provided by Anable et al. 
(2006).  
2.8 SUMMARY 
In this Chapter the theoretical underpinning and previous research in 
environmental marketing has been discussed. 
In Section 2.2, the concept of “marketing” was introduced. The different 
elements of marketing (strategic and operational) were brought into context of 
the research undertaken. 
Marketing Theory was discussed in Section 2.3. Initially issues related to 
using theory in marketing research were identified. However it is shown that 
theory plays an important and growing role in marketing research. While a 
range of different approaches to marketing theory have emerged, the most 
appropriate theoretical underpinning for this research is found in the 
Resource-Advantage Theory (Section 2.4). 
Resource-Advantage Theory provides a good theoretical framework, covering 
key issues that will be addressed (market segmentation, brand equity, market 
orientation). This theory is particularly useful in green marketing as it allows 
researchers to discuss green developments in marketing and the underlying 
reasons for companies to adopt more environmentally-oriented marketing 
strategies and operations. 
Section 2.5 highlighted the growing focus of companies on environmental 
management. Government policies and consumer expectations require 
companies to change the way in how companies deal with their environmental 
impact. This section also discussed the differences between “environmental 
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management” and “environmental marketing”. While “environmental 
marketing” particularly focuses on the relationship between companies and 
their customers, “environmental management” has a strong emphasis on 
internal company elements, like leadership, human resources management 
and organisational culture.  
The elements of “environmental marketing” were discussed in Section 2.6. 
Starting with strategic issues, e.g. the benefits of segmenting the market 
according to environmental attitudes or needs, followed by operational 
marketing aspects. In this section the importance of green branding was 
highlighted. Green images play an important part in developing green brands 
and brand equity. With regard to green products, it was shown that particularly 
for transport companies developing environmentally sustainable products is 
an issue. The link between green products, their price and communicating the 
green credentials was discussed. Particularly “green communications” have a 
significant role in the green marketing mix. However these communication 
strategies need to be carefully developed to avoid claims of “greenwash”. 
Therefore some form of credibility might be necessary in green market 
communication. Generally it is suggested in literature, that “green products” 
are more expensive, either because of higher costs in their production or 
because of a higher willingness to pay by consumers. 
In Section 2.7 environmental consumer behaviour was discussed. Previous 
research has shown some changes in consumer behaviour in response to 
environmental impacts of consumption. However, there seem to be some 
issues related to the link between environmental attitudes and environmental 
behaviour – referred to as an “attitude-behaviour gap”. Some studies (e.g. 
Holden, 2007) show limited relationships between attitudes and actual 
behaviour while other research (e.g. Whitmarsh and Palmieri, 2011) show a 
significant and positive relationship between green attitudes and green 
behaviour. The issue of the relationship between attitudes and behaviour 
needs to be borne in mind in the following chapters, however given the aim 
and objectives, addressing this “attitude-behaviour gap” is not the key focus. 
This research mainly deals with attitudes and perceptions that passengers 
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have. Understanding perceptions and attitudes provide a fundamental basis 
for addressing the marketing mix of airlines as well as research on behaviour. 
With regard to theory, this research will extend the Resource-Advantage 
Theory to environmental marketing of airlines. While this theory has been 
used in some research on environmental marketing, so far it has not been 
extended to the airline sector.  
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3 LITERATURE REVIEW INTO AIR TRANSPORT 
AND THE ENVIRONMENT 
3.1 INTRODUCTION 
Air transport and its impact on the environment has received increasing 
attention particularly since the publication of a “landmark report” by the 
Intergovernmental Panel on Climate Change in 1999. However different 
aspects of the environmental impacts of air transport have been discussed 
already earlier throughout the 20th century (Lee et al., 2009). This chapter 
identifies the key issues with regard to the environmental impacts of air 
transport and industry responses will be discussed. The purpose of this 
chapter is to show developments in that area and identify gaps that have not 
been covered previously in research. 
Section 3.2 will introduce the concept of “environmental sustainability” while 
Section 3.3 discusses the broader context of transport and its impact on the 
environment. Air transport is part of the wider transport industry. Factors that 
affect the environmental sustainability of transport in general often also apply 
to the air transport industry.  
A key driver for environmental impacts of air transport is the increase in air 
travel demand. Section 3.4 will discuss the main factors that affect demand for 
air travel, while Section 3.5 will analyse the growth in air travel over time. 
Furthermore, in Section 3.6, a UK perspective with regard to the growth of the 
industry will be provided.  
Section 3.7 will give an overview of the environmental impacts of air transport. 
It will address the different types of environmental impacts that air transport is 
associated with, as well as ways to reduce the impacts. 
In Chapter 2 the principles of environmental marketing were introduced. In 
Section 3.8 environmental marketing will be applied to the airline sector. It will 
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be discussed how “product”, “communications” (promotion) and “price” of the 
environmental marketing mix is used by airlines. 
The growth of the industry has contributed to the environmental impacts of air 
travel, yet over time, airlines have been able to improve their efficiency. 
Therefore airlines have been able to reduce the relative environmental impact 
per passenger kilometre. Section 3.9 will address these efficiency gains. 
While Section 3.8 refers to the supply side, in Section 3.10 the demand side 
of green marketing is discussed. This section will cover green air travel 
behaviour. More specifically it will discuss how environmental issues affect 
people‟s attitudes and travel behaviour.  
3.2 ENVIRONMENTAL SUSTAINABILITY 
In the 1980s governments around the globe identified issues in the 
development of humanity. Environmental issues, poverty and global inequality 
became more apparent. For that reason, in 1983 the “World Commission on 
Environment and Development” (WCED) was found as an independent body 
by the UN General Assembly. This commission published its report “Our 
Common Future” (also known as the „Brundtland Report‟5) in 1987. It 
recognised the close relationship between ecological and economic 
development. 
The report gives a definition for sustainable development that is widely used 
in literature. It defines it as follows: “Sustainable development is development 
that meets the needs of the present without compromising the ability of future 
generations to meet their own needs” (WCED, 1987, p. 43). As mentioned in 
the previous paragraph, the report highlights the need for both economic 
development as well as ecological awareness in this development. While the 
report suggests that “poverty is a major cause and effect of global 
environmental problems” (p. 3), in this research only ecological issues will be 
discussed and sustainability will be seen in this context. In the research 
                                            
5
 Named after the chair of the commission, the former Norwegian Prime Minister Gro Harlem 
Brundtland.  
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“sustainability” will be used in the sense of “environmental sustainability” 
(rather than social or economic sustainability). This environmental (ecological) 
sustainability addresses biological and physical systems and their ability to 
adapt to changes (Dhingra et al., 2003). Somerville (2003) puts the idea of 
environmental sustainability in aviation into more context, suggesting that this 
part looks at the harmful impacts of aviation, particularly noise, emissions and 
waste management. Within this research only policies and actions that try to 
tackle the issue of environmental sustainability will be evaluated. 
In addition to the „Brundtland Report‟, Greene and Wegener (1997, p. 178) 
refer to another often given definition by Daly (1991) who “defines sustainable 
development as one that satisfies three basic conditions: (a) its rates of use of 
renewable resources do not exceed their rates of regenerations; (b) its rates 
of use of non-renewable resources do not exceed the rate at which 
sustainable renewable substitutes are developed; and (c) its rates of pollution 
emission do not exceed the assimilative capacity of the environment.” This 
definition is more detailed than the one developed in 1987 and refers directly 
to the use of resources as well as to pollution, which is now one of the major 
concerns in sustainable policies. The definition in the „Brundtland Report‟ has 
been criticised for its vagueness particularly in respect to the unspecific use of 
the term “future generations” (Black, 1998). Furthermore Black (1998, p. 337) 
supports the idea that generally “nothing is sustainable forever.” A further 
discussion on different views and definitions of sustainability can be found in 
Upham (2000), where it becomes clear that a universal approach to 
“sustainability” does not exist.  
From an environmental point of view, Greene and Wegener (1997, p. 178) 
identify three threats to sustainable development: 
1. “Degradation of the local and global environment (excessive rates of 
consumption of renewable resources); 
2. Consumption of non-renewable resources that appear to be essential 
to the quality of life of future generations; 
3. Other institutional failures that exacerbate the previous two problems 
(e.g. excessive traffic congestion which not only increases pollution and 
50 
fuel consumption but also generates demand for more infrastructure 
and all its consequences, such as further urbanization of land and still 
more vehicle travel.” 
Looking at these three threats it becomes clear, that all three can be directly 
linked to air transport. The first threat in an aviation setting could be the 
excessive use of water by airport sites. A more obvious example for the 
second threat is the use of fossil fuels by aircraft. This is often seen as one of 
the main environmental issues in air transport. Finally, the third threat is also 
well discussed in air transport. The increasing number of passengers requires 
more infrastructure. This includes runway as well as terminal capacity, but 
also access infrastructure to airports. This pressure on airports becomes 
evident, when looking at the congestion of most European hub airports and 
the scarcity of slots. 
The „Brundtland Report‟ addresses in some parts directly the consumer, which 
can be extended to the air traveller. “Sustainable global development requires 
that those who are more affluent adopt life-styles within the planet‟s ecological 
means – in their use of energy, for example.” (WCED, 1987, p. 9). This is also 
true for air transport. It shows that sustainable transport policies have not only 
to focus on businesses, e.g. airlines and airports, but also on the consumer. 
Hillman (2004, p. 7) stresses that, to address climate change “[a] radical 
change is required in people‟s behaviour”. For that reason the research will 
focus on how people‟s attitudes changes in response to increasing 
environmental awareness and airlines‟ responses to increased environmental 
awareness. 
3.3 TRANSPORT AND THE ENVIRONMENT 
One of the first definitions of sustainable transport was given in 1996 by Black 
(1996, p. 151) who defined it as “satisfying current transport and mobility 
needs without compromising the ability of future generations to meet these 
needs.” The close link between the original definition of sustainability by the 
WCED can be seen. 
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The Organisation for Economic Co-operation and Development (OECD) 
(2002, p. 16) followed Daly‟s (1991) approach in their development for a 
definition for environmentally sustainable transport as “Transportation that 
does not endanger public health or ecosystems and meets mobility needs 
consistent with (a) use of renewable resources at below their rates of 
regeneration and (b) use of non-renewable resources at below the rates of 
development of renewable substitutes.” Interestingly, the third point in Daly‟s 
(1991) definition regarding pollution has not been adopted by the OECD, yet a 
slightly wider scope has been presented by using “Transportation that does 
not endanger public health or ecosystems […]”.  
Another definition of sustainable transport systems is given by Banister et al. 
(2000, p. 31) as a system “which would imply a balance between economic 
development, broad access to transport facilities and a sufficiently high 
environmental quality […]”. With regard to the content, this definition focuses 
very much on the three areas of sustainability that have been introduced 
earlier (“economic development” as economic sustainability, “broad access to 
transport facilities” as social sustainability and “sufficiently high environmental 
quality” as environmental sustainability). 
In the literature there seems to be consent that transport in its current form is 
environmentally not sustainable (Banister et al., 2000; Black, 1998; Greene 
and Wegener, 1997; Whitelegg; 1993). Dhingra et al. (2003) suggest that 
even from an economic point of view transport may be inefficient. Coming 
back to Daly‟s (1991) definition of sustainability, Whitelegg (1993) shows how 
transport has not achieved any of the three conditions. The growth of the 
transport sector and the related increase in emissions support the argument 
that transport is not environmentally sustainable. For example, when it comes 
to non-renewable resources, transport is one of the largest and fastest 
growing users of oil (Greene and Wegener, 1997). While Whitelegg‟s and 
Greene and Wegener‟s arguments date from the 1990s, little has changed in 
the last 20 years and so these arguments can be still seen a valid today. The 
growth in the transport sector is continuing and even though efficiency gains 
have been achieved in some parts of the sector (e.g. buses, trains, lorries) it is 
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unlikely to see further improvements, and where improvements can be 
realised, these will be outstripped by the growth of the industry (Hillman, 
2004). 
One of the main concerns regarding the sustainability of transport is not so 
much the availability of non-renewable resources, but more the environmental 
and economic costs of using them (Greene and Wegener, 1997). Indeed, 
public discussion nowadays mainly focuses on the environmental damage 
through burning fossil fuels (particularly the emission of CO2), rather than the 
danger of running out of fuel. Yet when looking at oil prices, it becomes 
obvious that the increased demand for this resource, combined with the 
knowledge of definite supply, is also appreciated by the markets.  
Figure 3.1 illustrates the development of the OPEC (Organization of the Oil 
Exporting Countries) Reference Basket Price and oil consumption from 1994 
to 2011. The significant increase in price over this period goes hand-in-hand 
with the increasing demand for oil. It can be seen that the price for oil has 
increased at a much higher rate than the increase in consumption. 
 
Figure 3.1: OPEC Reference Basket Price and World Petroleum Consumption 1994 – 2011 
Source: OPEC, 2007; OPEC, 2013; Energy Information Administration, 2013 
Transportation heavily relies on the use of oil. Between 97 and 99% of 
transport fuel is based on oil with limited change to be expected in the next 20 
years or so. Worldwide transport accounts for about half of the total oil 
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consumption (Fulton, 2004). These figures underline the argument that 
transport in general is not a sustainable industry. 
Not only when looking at Daly‟s (1991) second condition for sustainability, 
transport does not achieve this goal, also when it comes to pollution (Daly‟s 
third condition) transport contributes to air, noise and soil pollution. In 2000, 
transport was responsible for about 21% of energy-related CO2 emissions, 
with an increase in this share to 24% by 2030. In Europe these figures are 
even higher with 24% in 2000 and 28% in 2030 of the total CO2 emissions 
(Fulton, 2004). Examining the UK, transport is responsible for a higher 
percentage, with 27% in 2004 (DEFRA6, 2006). While CO2 emissions are 
perhaps the most quoted and discussed forms of emissions, transport also 
emits other greenhouse gases. These are carbon monoxide (CO), 
hydrocarbons (HC), volatile organic compound (VOC), nitrogen oxides (NOX), 
sulphur dioxide (SO2), particulate matter (PM), lead, and others (Hensher and 
Button, 2003). Figure 3.2 shows the development of total greenhouse gas 
emissions from transport in the UK from 1990 and forecasted until 2020.  
 
Figure 3.2: Greenhouse Gas Emissions from Transport in Million Tonnes of Carbon Equivalent 
(MtC) 
Source: DEFRA, 2006 
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The figure shows that even with measures set by the UK government, 
greenhouse gas emissions in the UK are expected to increase in absolute 
terms by nearly 20% by 2015 and only slightly below that percentage in 2020 
(both compared to the 1990 level).  
3.4 AIR TRAVEL DEMAND 
There are numerous factors that influence air travel demand. The following 
table gives a comprehensive overview about all these factors. 
Factors affecting all markets Factors affecting particular routes 
Level of personal disposable income 
Supply conditions: 
Fare levels 
Speed of air travel 
Convenience of air travel 
Level of economic activity/trade 
Population size and growth rate 
Social environment: 
Length of paid holidays 
Attitudes to travel 
Level of tourist attraction 
Scenic/climatic/historical/ 
religious attributes 
Adequacy of tourist infrastructure 
Comparative prices 
Exchange rate fluctuations 
Travel restrictions 
Historical/cultural links 
Earlier population movements 
Current labour flows 
Nature of economic activity 
Table 3.1: Factors affecting the level and growth of passenger demand 
Source: Doganis, 2010, p. 192 
While the above table shows a variety of factors having an impact on airline 
demand, Hanlon (2007) suggests that there are three main determinants: 
incomes, fares (price) and service levels. Increasing incomes seem to be one 
of the major factors of increasing demand in air transport. Today about 60% of 
the growth can be related to rising incomes. In the past the figure was even 
higher at approximately 80% (Holloway, 2008). Graham (2006) suggests that 
in more mature markets, income becomes less important in stimulating 
demand, while the magnitude of price increases. For forecasts, gross 
domestic product (GDP) is often used as a proxy for the development of 
income (Hanlon, 2007). Income elasticity of demand for air travel is between 2 
and 2.5. Related to this, there is also a close link between the development of 
GDP and demand for air travel (Doganis, 2010; Hanlon, 2007; Holloway, 
2008). The latter‟s reliability is questioned by Holloway (2008) for its 
55 
application in the business sector, as research showed some discrepancy for 
these parameters in 2002. 
Besides current income, other factors such as “wealth” can have an impact on 
demand. More healthy and prosperous older population has a positive impact 
on the demand for leisure air travel. Other demographic factors to support the 
increasing number of air passengers are more paid holidays, double income 
households and smaller families (Hanlon, 2007). A factor that could have an 
impact on future growth of leisure traffic is the maturity of tourism markets in 
many developed countries. “It is extremely likely that as the number of 
holidays taken by a tourist increases, the desire to take additional holidays will 
decrease” (Graham, 2006, p. 17). This would mean that also growth rates for 
air travel will slow down in future, yet Graham (2006) suggests that as people 
become wealthier, there could be a modal substitution in favour of air 
transport. This is also supported by the fact that air travel has grown at a 
faster rate than tourism. There might also be a possibility that passengers 
substitute short-haul destinations for more long-haul destinations which would 
increase Revenue Passenger Kilometres (RPKs) generated. 
As previously mentioned, while increases in income have dominated the 
growth in many air transport markets, in more mature markets the price 
becomes a key determinant for increasing demand (Graham, 2006). Doganis 
(2010) suggests that falling yields are a major factor for the growth of the 
industry. These falling yields have been supported by falling operating costs 
as well as increasing competition after many airline markets had been 
liberalised. Falling yields can also be associated to the emergence of low-cost 
airlines and the competition of these with traditional network airlines (Hanlon, 
2007). Research by Mason (2005) shows that low-cost airlines have been 
responsible for a significant growth in passenger figures on certain European 
routes. For example in the case of the London – Venice city-pair demand has 
more than doubled from 1996 to 2002. 
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3.5 GROWTH IN AIR TRANSPORT 
Air transport has developed significantly in the last 50 years or so. The relative 
increase in passenger figures was about 15% per annum in the 1950s and 
1960s, while today average annual growth rates are at around 4 to 5%. Yet 
the absolute growth of the industry is still tremendous. From the end of World 
War II until today, the growth rate in the air transport industry has been above 
that of global GDP, while traffic levels have only fallen a few times in that 
period, for example in 1991, 2001 and following the global economic downturn 
in 2008/2009. In the early second half of the last century this growth has been 
supported by technological development of aircraft, which reduced the unit 
costs of airlines. Particularly the introduction of wide-body aircraft (and here 
mainly the Boeing 747) has helped this trend. From the late 1970s and early 
1980s, falling yields have been a major contributor to the growth of the 
industry which meant that average real fares declined and lead to an increase 
in particularly leisure demand. This development was possible through the 
deregulation and liberalisation of markets and the appearance of low-cost 
airlines (Doganis, 2010; Hanlon, 2007).  
While traffic levels have increased over the years, profitability of airlines has 
been marginal. Factors behind this are overcapacity, rising fuel costs and 
falling yields (Hanlon, 2007). When evaluating the profitability of airlines over 
the years, a pattern can be identified. After four to five years of losses, five to 
six years of positive results follow. Yet even in these periods of profits, the 
margins are low (Doganis, 2010). 
A trend that has been recognised since the 1980s is the significant growth of 
air transport in Asia. From a regional market share of only 14% in the early 
1970s, the airlines of this region are now responsible for nearly a third of the 
world wide international tonne kilometres (Doganis, 2010).  
Short-term forecasts for 2013 for global revenue tonne kilometres (RTK) show 
an annual growth rate of 4.7% which is higher than the preceding two years. 
The growth is led by emerging markets, with the Middle East showing the 
largest growth (+13.7%). Despite the economic problems in Europe, also air 
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transport demand in Europe is predicted to grow by 2.6% in 2013 (IATA, 
2013a). ICAO forecasts for 2014 shows a growth of global scheduled RPKs of 
6.4% (ICAO, n.d.). 
Also long term forecasts suggest a continuing rise for the demand for air 
transport. Boeing (2012) suggests an average annual growth rate from 2012 
to 2031 of 5%. Latin America (6.6%), Asia (6.4%) and the Middle East (6.4%) 
will be the regions with the highest growth in RPKs per annum in this period. 
Also Airbus (2012) expects a growth of 4.7% for global RPKs until 2031. 
When looking at the UK market, also here a long term growth can be 
identified. The DfT (2011) expects air travel demand (number of passengers) 
to increase annually by around 2% until 2050 based on existing runway 
capacity. 
3.6 GROWTH DESTINATIONS – A UK PERSPECTIVE 
After identifying some of the underlying factors for the increase in demand, in 
a next step the destinations that have received the highest growth in the last 
years will be evaluated. In Figure 3.3 the regions with the highest absolute 
growth in passenger numbers from the UK from 2000 to 20107 have been 
identified. By far the largest absolute increase has been on routes to and from 
the Middle East, which can be attributed to the strong growth of carriers in this 
region. 
Apart from the Middle East, the second outstanding market is the strong 
relative growth of the Slovak Republic. Traffic between the Slovak Republic 
and other Eastern European countries and the UK has seen a significant 
increase after the eastern European countries joined the EU. Similar 
developments can be recognised for all eight Eastern European Countries 
that joined the EU in 2004, though at a lower scale than the Slovak Republic 
(CAA, 2010b). The growth in passenger figures to these regions relates to the 
increase in registered workers from these countries. From May 2004 until 
                                            
7
 i.e. the ten years before the survey conducted for this research was conducted as well as 
the year of the survey. 
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June 2007 over 680,000 applicants from the eight new Eastern European 
member states have registered with the Government‟s Worker Registration 
Scheme. Two thirds of the applicants came from Poland, with another 10% 
from Slovakia and Lithuania respectively (Home Office, 2007). 
 
Figure 3.3: Top20 Growth Destinations from and to the UK 2000-2010 
Source: CAA, 2010b 
It can be suggested that a substantial amount of the additional demand on the 
routes from and to the new member states is related to the high number of 
migration from these countries. This statement is supported by 
Papatheodorou and Lei (2006, p. 48) who claim that “Expatriate communities 
established as a result of previous (South to North in the 1950s and 1960s) 
and current (East to West) immigration waves in Europe have enhanced VFR 
[Visiting Friends and Relatives] traffic [...]”.  
3.7 THE ENVIRONMENTAL IMPACTS OF AIRLINES 
As part of the transport system, air transport has seen very high growth rates 
over the last 50 years or so. Airline deregulation and the emergence of low-
cost airlines have made air transport available to a broader customer base. 
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This has boosted the growth of the industry in the last decades (Humphreys, 
2003). Between 2001 and 2011 world revenue passenger kilometres (RPKs) 
achieved an Average Annual Growth Rate (AAGR) of 5.3% and also the 
forecasts for 2013 and 2014 show slightly higher percentages (ICAO, n.d.). 
Also for the long-term future high growth rates of the industry are forecast. 
Airbus (2012) expects until 2031 an AAGR of 4.7% for global RPKs. This 
would mean that demand would more than double in this timeframe. These 
high growth rates have made air transport to one of the main concerns in the 
aim to establish sustainable transport. There has been increased public 
interest in the environmental and social impact of the industry (Somerville, 
2003). Graham (2003, p. 213) argues, that “airlines as businesses in the 
globalizing, liberalized market place have no rational alternative but to cater to 
existing demand in ways that are most profitable, while fostering future 
demand. In that conundrum lies the principal dilemma compromising the 
entire idea of sustainable aviation.” Following this statement, it could be 
suggested that to achieve sustainable aviation, it is necessary to set policies 
that support the sustainable development in air transport. 
The environmental impacts of air transport cover a range of areas. Table 3.2 
provides an overview of the different environmental impacts of air transport 
and their causes. The table also highlights that while some impacts mainly 
refer to airline operations, others predominantly relate to the airport side of the 
industry. In this research the focus is on the environmental impacts of airlines, 
rather than airports. However it needs to borne in mind that these two areas 
are often interrelated.  
One of the first comprehensive reports on aviation and its environmental 
impacts was published in 1999 by the Intergovernmental Panel on Climate 
Change (IPCC). The report “Aviation and the Global Atmosphere” assesses 
the potential environmental impact of air transport emissions. One of the 
conclusions from the report is that aviation is expected to change the Earth‟s 
climate through its emissions of greenhouse gases. As other modes of 
transport, aviation also emits greenhouse gases. The main emissions of 
aircraft are CO2, NOX, H2O, SOx and soot. While the emissions of CO2, NOX 
60 
and H2O are well known, others are less so (IPCC, 1999). The emissions that 
are more difficult to quantify make it more complex to evaluate the overall 
impact of aviation on the climate (Cairns and Newson, 2006).  
Environmental impact Main Causes 
Aircraft noise Aircraft operations 
Aircraft maintenance and engine testing 
Airport access traffic 
Airport stationary plant 
Airport surface vehicles 
Air pollution Aircraft emissions 
Emissions from airport access traffic 
Emissions from airport stationary plant 
Emissions from airport surface vehicles 
Climate change Aircraft emissions 
Contrails 
Aircraft-induced cirrus clouds 
Emissions from airport access traffic 
Emissions from airport stationary plant 
Emissions from airport surface vehicles 
Airport construction 
Ecological change Airport construction 
Coastal modification 
Drainage modification 
Watercourse modification 
Habitat degradation Airport construction 
Coastal modification 
Drainage modification 
Watercourse modification 
Land contamination Airport construction 
Airport waste disposal 
Aircraft servicing and maintenance 
Fuel, oil and hydraulic fluid spillage 
De-icing fluid run-off 
Waste generation Aircraft operations 
Airport operations 
Water consumption Aircraft operations 
Aircraft servicing and maintenance 
Airport operations 
Water pollution Aircraft servicing and maintenance 
Airport construction 
Airport waste disposal 
Fuel, oil and hydraulic fluid spillage 
De-icing fluid run-off 
Table 3.2: The main environmental impacts of air transport 
Source: Daley, 2010, p. 5 
The industry is also responsible for noise emissions, land-use, water 
contamination and waste generation. In addition to that, surface access to 
airports also contributes to the environmental impacts of air transport (Upham, 
2003). Noise pollution has been in public discussion for a long time as main 
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environmental impact, current discussions focus on atmospheric pollution as 
the most serious environmental impact of aviation (Graham, 2003). 
The IPCC (1999) study revealed that in 1992 about 2% of all global CO2 
emissions created by mankind are related to air transport. Taking all 
atmospheric emissions into consideration by using the concept of radiative 
forcing, air transport contributes to 3.5% of total radiative forcing created by 
human behaviour. Based on the IPCC study and work by Sausen et al. 
(2005), Gössling and Peeters (2007) suggest that air transport‟s contribution 
to radiative forcing by 2005 was higher than the original proposed 1992-figure, 
suggesting a value of between 3.4 and 6.8%. In the UK, the Department for 
Transport (DfT) suggest that air transport is responsible for about 5.8% of the 
UK‟s CO2 emissions (DfT, 2011). This higher figure is supported by Cairns 
and Newson (2006) who suggest that the combined impact of all aviation 
related emissions are significantly higher than that of CO2 alone. When 
looking at personal travel activities, CO2 emissions of air travel has the 
highest share among all modes of transport used by individuals in the UK 
(Brand et al., 2006). Cairns and Newson (2006) compared three forecasts on 
aviation emissions (DfT, DEFRA and Tyndall Centre for Climate Change 
Research). Their conclusion from the comparison is that all three studies 
“assume that carbon dioxide from aviation will grow significantly in absolute 
terms; that it is likely to become an increasingly significant part of the overall 
carbon dioxide emitted by UK activities; and that compensatory reductions in 
other sectors will be needed, over and above those already envisaged, in 
order to meet Government targets” (Cairns and Newson, 2006, p 15). This 
statement supports the argument that aviation is a key concern for achieving 
sustainable transport and that even though efficiency gains are achieved, not 
only will aviation emissions increase in absolute terms but also in relative 
terms. 
While this research will mainly look at air travel attitudes and environmental 
marketing of airlines, there are also other measures to reduce air transport 
related emissions. These include (Cairns and Newson, 2006, p. 17): 
 Improvements in air traffic management 
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 Other improvements in operational efficiency, and 
 Improvements in technological efficiency. 
Particularly in Europe, efficient air traffic flows are limited due to a fragmented 
air space, resulting from national boundaries upheld by national air service 
providers. For that reason the European Commission introduced the Single 
European Sky initiative to increase capacity and efficiency of the European 
airspace. It is expected to achieve fuel reductions of between 6 and 12% by 
implementing these new structures (European Commission, 2002). 
Improvements in air traffic management are also a key claim of European 
airlines, who argue that the Emissions Trading Scheme should only be 
implemented together with improvements like the Single European Sky (AEA, 
2006). Other operational efficiencies include higher fuel efficiencies e.g. 
through higher load factors or lower aircraft weight. Further technological 
efficiencies incorporate alternative propulsion and airframes (Cairns and 
Newson, 2006). Concerning technological improvements, Hillman (2004) is 
highly sceptical that these will be sufficient to reduce CO2 emissions.  
These effects and while looking at Daly‟s definition of sustainability lead to the 
conclusion that also air transport (like transport in general) can currently not 
be seen as environmentally sustainable (Graham, 2003). While fuel efficiency 
in air transport (expressed as fuel per RPK) has doubled since 1975 
(Somerville, 2003), the reduction in emissions is outstripped by the industry‟s 
growth (Graham, 2003, IPCC, 1999). 
3.8 ANALYSIS OF AIRLINES’ GREEN MARKETING MIX 
3.8.1 Introduction 
A study conducted by YouGov illustrates that the airline sector generally has a 
bad image when it comes to environmental friendliness. Among the top ten 
companies perceived to be environmentally unfriendly are five airlines: British 
Airways (1), American Airlines (2), Ryanair (3), easyJet (5) and Virgin Atlantic 
(6) (Benady, 2007). This might make it more difficult for airlines to achieve a 
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“green image” in comparison to other companies, particularly in the fast 
moving consumer goods sector (Retailers scored very well in this survey). The 
negative perception of airlines with regard to their environmental impact is 
also mirrored in a survey in the United States where 12% of customers 
suggest that flying less is one of the best three ways to reduce global warming 
(while it is only ranked 8th by actual effectiveness) (Bonini and Oppenheim, 
2008). 
The following sections will only focus on the product, communication 
(promotion) and pricing elements of the marketing mix (4 Ps) but not 
distribution (place). Environmental distribution is less relevant in air transport 
(with the exception of the use of e-ticketing to replace paper tickets). 
3.8.2 Green Airline Products 
As indicated in Section 2.6.4, Peattie (1995) classifies transport as “dark-grey” 
products which create significant environmental issues and achieve low 
sustainability. This is particularly true for air transport given its growth rate and 
contribution to radiative forcing. Because of air transport‟s environmental 
impacts, green airline products are difficult to generate. However airlines have 
invested in “greener” products over the last few years and communicated 
these developments. 
In general, Shaw (2011) divides the airline product into two broad categories: 
 Aircraft related product features and 
 Customer-service related product features. 
Aircraft related product features refer to the choice of aircraft itself, cabin 
configurations and classes of service. Furthermore these features also include 
network and schedule aspects (timings, frequencies) and punctuality (Shaw, 
2011). 
With regard to aircraft choice, airlines can introduce a greener product 
through a range of alterations. In its crudest form, airlines can choose certain 
airframes that produce fewer emissions than others. According to the 
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atmosfair Airline Index (atmosfair, 2011b), the type of aircraft is the second 
largest factor in creating CO2 efficiency of airlines after passenger load factor. 
For example, fleet choice in favour of turboprops over jet aircraft can reduce 
airlines‟ fuel consumption and related to that their greenhouse gas emissions. 
Particularly when environmental costs have to be internalised following such a 
government policy, not only environmental benefits can be created but also 
economic benefits (Ryerson and Hansen, 2010). Aircraft age is also related to 
emissions, with newer aircraft producing lower emissions. However research 
shows that aircraft age itself only contributes to less than 1% of efficiency 
savings (atmosfair, 2011a). There are also commercial incentives for airlines 
to introduce newer aircraft. The major benefit is the reduction in fuel 
consumption and therefore cost savings in this category. For many airlines, 
fuel is one of the largest cost items (Doganis, 2010). Besides this, some 
airports have started to introduce emission-based charges (Graham, 2008b). 
Another area for developing a green airline product is to increase the capacity 
of aircraft. This could be either through the use of larger aircraft or increasing 
the number of seats per aircraft. Research by Morrell (2009) shows a strong 
relationship between aircraft size and fuel efficiency, particularly for single-
aisle aircraft. However, larger aircraft (double decker) do not seem to follow 
the same trend. Also Kling and Hough (2011) identify aircraft size as a key 
factor in fuel efficiency. 
Airlines can also increase the number of seats without changing the size of 
the airframes that are used. By increasing the number of seats, the CO2 
emissions per passenger kilometre decrease (Kling and Hough, 2011). Mason 
and Miyoshi (2009) estimated a coefficient of -0.31 in this respect. This means 
that an increase of seats on an aircraft by 1% leads to a reduction in CO2 
emissions per passenger kilometre of 0.31%. Increasing the number of seats 
per aircraft is therefore one way to “green” the airline product. 
On the “production” side of air transport, fuel is a key component. Besides 
supply pressures (i.e. increasing oil prices and finite resources) and related 
economic incentives, biofuels can also help to address air transport related 
emissions. Many airlines have started to test biofuels however production of 
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biofuels for air transport is not yet on an industrial scale and creates some 
issues in the production process (Nygren et al., 2009). The use of biofuels can 
be used to reduce CO2 of the industry by between 6.6% and 17% (dependent 
on the type of biofuel and in conjunction with carbon pricing schemes) 
(Sgouridis et al., 2011). 
As identified above, another area related to aircraft operations are schedule-
based product features. Kling and Hough (2011) highlight that with increasing 
distance fuel efficiency increases as take-off and ascent, which are fuel 
intensive, represent a smaller part of the total flight. This is also shown by 
Mason and Miyoshi (2009) with a negative coefficient between distance and 
CO2 emissions of -0.23. 
Improving the environmental sustainability of service-related features only 
marginally affects the environmental efficiency of airlines. These product 
elements are usually not represented in analyses of airline environmental 
efficiency (e.g. atmosfair, 2009b; Mason and Miyoshi, 2009). However, 
particularly waste management as part of the environmental impacts from 
inflight service has featured in airlines‟ efforts to green their inflight product. A 
key element in this respect is improving the environmental performance 
through recycling (IATA, 2011). Furthermore easyJet (2008) highlights the 
benefit of not serving free food on board and therefore reducing onboard 
waste. 
3.8.3 Green Airline Communications 
The communication mix also plays an important role in airline marketing and, 
more specifically, green airline marketing. A range of market communication 
tools can be used by airlines (e.g. database marketing, field sales, and 
advertising) (Shaw, 2011).  
As environmental issues become more important in air transport this affects 
also airlines‟ communication strategy. Shaw (2011, p. 312) points out in this 
respect: 
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“[Airlines] are having to lobby over environmental questions of 
noise and pollution in order to ensure that limitations on their 
freedom of action are kept to a minimum. Advertising may be 
able to play a subtle but useful role in positioning an airline as 
a good corporate citizen.” 
While Shaw (2011) mainly refers to political lobbying and policy-makers, using 
advertising and the whole communication mix to address environmental 
credibility and concern can also be seen as useful in creating a positive 
positioning among air travellers. 
Green communications in airline marketing cover a range of areas from 
showing general green commitment and concern on their website (e.g. Flybe, 
Figure 3.4) or in newspapers (e.g. easyJet, Figure 8.3, p. 227), producing 
Corporate Social Responsibility Reports (e.g. British Airways, Figure 3.5), 
publishing online videos (e.g. SAS, 2009, Figure 3.6) and press releases (e.g. 
Lufthansa, 2013, Figure 3.7). 
 
 
Figure 3.4: Flybe green web content 
Source: Flybe, 2012b 
Figure 3.5: British Airways Corporate 
Responsibility Report 
Source: British Airways, 2011/2012 
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Figure 3.6: SAS Environmental Video 
Source: SAS, 2009 
Figure 3.7: Lufthansa Press Release: Resource 
efficiency at zero altitude 
Source: Lufthansa, 2013 
3.8.4 Airlines’ Environmental Pricing  
Environmental pricing in airline markets (charging for “environmental 
excellence”) is mainly centred on offering voluntary “Carbon Off-setting” 
schemes. There are a series of possible voluntary schemes in air transport 
that can be used to reduce the environmental impact of air travel. Off-setting  
schemes are one of the main ways how the airline sector addresses 
environmental challenges (Hooper et al., 2008).  
Broderick (2009, p. 330) defines “off-setting” as the “act of buying emissions 
reductions credits or permits to retire (cancel) them in lieu of direct 
reductions”. He defines “voluntary markets” with regard to individual 
consumers as “consumers buying […] emissions credits for retirement without 
a regulatory requirement.” Therefore this section evaluates the use of carbon 
credits that people freely, without obligation, buy to reduce the environmental 
impact of air travel. 
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Credits bought in voluntary schemes usually support projects like planting 
trees (to store carbon) and changes in power generation (e.g. biomass, wind 
energy) (Broderick, 2009). 
This section will only focus on those schemes that are aimed directly at 
passengers, rather than schemes that are based on companies‟ corporate 
social responsibility policy. In the case of schemes aimed at passengers, the 
uptake of these measures is based on individuals‟ ethical motivations 
(Broderick, 2009). In general (i.e. not only air transport), individuals‟ voluntary 
off-sets make up only about 2.5% of all voluntary “Carbon Off-setting” 
schemes, the rest being for example businesses or governments. The reason 
for this small percentage is, that individuals‟ transactions are relatively small in 
comparison to businesses‟ contributions. However, in air travel voluntary 
schemes are often paid for in the same transaction as the flight, therefore air 
travel contribution to this figure might not be accurately recorded. This means 
that the figure of individuals‟ contribution might be higher (Hamilton et al., 
2010). Research by Hooper et al. (2008) shows that uptake of voluntary 
“Carbon Off-setting” schemes in air travel is modest with less than 10% of air 
travellers participating. 
The effectiveness of “Carbon Off-setting” schemes has been questioned, also 
from a marketing perspective. Shaw (2011, p. 82) argues that “their practical 
impact has been negligible and certainly they have had no effect whatever in 
convincing people that the industry is taking its impact on climate change 
seriously.” Despite the questionable benefits (environmental and marketing) of 
“Carbon Off-setting” schemes many airlines offer this form of environmental 
pricing.   
3.9 EFFICIENCY IN AIR TRANSPORT 
Changes in the efficiency of air transport play a particular role in the 
evaluation of the industry in respect to their environmental performance. 
Efficiency in air transport is dependent on a range of variables, like load 
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factor, system efficiency of operations (e.g. delays) and improved technology 
(Lee et al., 2009).  
The focus here will be put on load factors as these are of specific interest 
when evaluating the environmental impacts per passenger travelling. Lee et 
al., (2009, p. 3532) point out in this respect: “A significant factor in limiting CO2 
growth from aviation over the past 15 years or so has been load factor, which 
has increased from 68% (1989) to 76% (2006) as a global average.” While 
load factors have increased over time and contributed to mitigating some of 
the environmental impacts of air transport, it is less likely that this will also 
continue in future (Lee et al., 2009).  
To support the falling yields in the industry, airlines had to reduce their unit 
costs. Low-cost airlines have achieved a cost base that is up to 60% lower 
than those of traditional network airlines (Doganis, 2010). Particularly the 
emergence of low-cost airlines and the resulting competition with network 
airlines had an impact on the efficiency of the industry. 
One of the most used performance indicators in air transport is the load factor. 
Figure 3.8 illustrates the development of the seat load factor (SLF) for UK 
airlines (scheduled, charter and total) from 1989 to 2011. 
 
Figure 3.8: Seat Load Factors (SLF) of UK Airlines 1989-2011 
Source: CAA, 2011a 
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From the figure, it can be seen that particularly scheduled airlines have 
achieved significant productivity gains in this category. This growth can be 
attributed to low-cost airlines that operate with higher load factors than most 
network airlines. As both, full-service network airlines and low-cost airlines, 
are classified scheduled airlines, this has an impact on the load factors in this 
category. However also many full-service network airlines managed to 
improve their load factors in the last years. 
The difference in the load factors for the different business models is related 
to the nature of their demand. Generally it can be recognised that premium 
products (full-fare economy, business, first class) generate lower load factors, 
while products that are predominantly used by leisure travellers generate 
higher load factors (Holloway, 2008). 
While load factors are a common indicator for the efficiency, from a business 
perspective the figures have to be borne with caution. It is possible for airlines 
to generate a loss even at high load factors, if the break-even load factor is 
high as well. For that reason load factors should be seen in relation to the 
respective break-even load factor (Lawton, 2002). Furthermore there is a 
relationship between load factors and yields. In many markets these two 
indicators trade off against each other, where a lowering of yields increases 
the load factor, and vice versa (Holloway, 2008). 
3.10 ENVIRONMENTAL AIR TRAVEL ATTITUDES AND BEHAVIOUR 
Previously in Section 2.7.4 the relationship of perceptions, attitudes and 
behaviour was discussed. Some studies confirm the relationship between 
environmental attitudes and perceptions and environmental behaviour. This 
can also be identified in different studies in air transport. Research by Van 
Birgelen et al. (2011) shows a significant and positive relationship between 
people‟s perception of the environmental impact of air transport and their 
“willingness-to-compensate” (through “Carbon Off-setting” schemes). This 
“willingness-to-compensate” is also positively related to the likelihood to 
compensate. Furthermore the research also highlights that environmental 
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behaviour in other areas (e.g. recycling) is mirrored in the willingness-to-
compensate. Hares et al. (2010) do not identify the previously mentioned 
“attitude-behaviour gap” (see 2.7.4) when it comes to air travel, but rather an 
“awareness-attitude gap”. While there is awareness of the environmental 
implications of air travel, this does not necessarily translate into an 
environmentally-friendly attitude. This is contrary to research in other areas 
where links between environmental attitudes and knowledge have been 
identified (Fraj-Andrés and Martínez-Salinas, 2007). With regard to 
environmental attitudes and behaviour Hares et al. (2010) find that neither of 
them are “pro-environmental”. Research in Denmark however has also 
identified an “attitude-behaviour gap” in air transport where respondents‟ 
environmental attitude does not affect air travel behaviour (Lassen, 2010). 
Yet, there is also some evidence that travellers are willing to change their 
travel frequency or mode of transport or accept some form of green aviation 
tax (if linked to environmental initiatives). The change in behaviour mainly 
relates to spontaneous or particularly cheap air trips rather than key leisure 
trips that are taken on a yearly basis (Randles and Mander, 2009) 
Research by Cohen et al. (2011) refers to holiday air travel as a “behavioural 
addiction” while identifying emerging issues related to guilt and denial of the 
environmental consequences becoming more prominent. Air travel has 
become an important part of people‟s chosen lifestyles which they are not 
willing to give up (Hares et al., 2010). 
Cohen et al. (2011, p. 1085) highlight an important aspect when it comes to 
the growth in air travel and environmental concerns:  
“Continued growth in both frequent flying practices and 
concern over air travel‟s climate impacts are in a dynamic 
relationship and the question of whether one or the other will 
reach a tipping point cannot yet be determined.” 
This represents a key issue in environmental air travel behaviour. Similarly to 
Cohen et al. (2011) also Hares et al. (2010) identify that air travellers supress 
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environmental issues when booking holidays, while at the same time being 
aware of the ecological consequences.  
While environmental concerns in many parts of people‟s life have become 
more important so has the ability (through lower fares, more paid holidays, 
larger airline networks) to fly more frequently. The long-term growth rates of 
air travel indicate that so far the “freedom” to fly seems to dominate. However 
airlines ignoring environmental concerns in air travel might be short sighted. 
Developments in other areas (e.g. retailing) have shown that consumer 
behaviour is affected by environmental concerns (Mintel, 2009). 
Hares et al. (2010) identify three barriers to environmental behaviour in air 
travel: 
 Dismissal of alternative transport modes (i.e. seeing air travel as the 
only mode of transport to reach the destination), 
 High importance and value of holidays and 
 Limited personal responsibility (i.e. the responsibility lies with others).  
While there is some environmental awareness, these “barriers” stop air 
travellers from behaving in a more environmentally-friendly way. 
These findings are relevant from a green airline marketing perspective. It 
means while there is awareness, this does not necessarily relate to green 
attitudes or behaviour. Airlines could benefit from such a situation by 
addressing the awareness of the environmental consequences (i.e. 
highlighting their environmental credentials) and therefore reducing the “guilt” 
of air travellers when flying.  
There have been a range of previous studies covering environmental attitudes 
in air transport. These studies mainly looked at attitudes and their implications 
on policy, with minor focus on implications on airline marketing.  
One study was conducted by Ipsos MORI for the Commission for Integrated 
Transport in late 2006 and published in February 2007. The Ipsos MORI 
report covers similar issues to the research conducted in this research, 
however has a focus on policy rather than marketing. Yet, it also provides 
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useful insight for airline marketing. About 25% of respondents believe that 
airlines work hard to reduce their impact on the environment, while 36% 
disagree. Results from this survey show that reductions in air travel are driven 
mainly by personal circumstances rather than environmental considerations. 
Air travel (particularly the main holiday) seems to be relatively price-inelastic. 
Air travellers are also prepared to pay up to 10% more in response to the 
environmental impacts of flying. Nevertheless, “Carbon Off-setting” schemes 
seem to be less popular. The respondents from the survey were also 
segmented according to attitudinal and behavioural characteristics, mainly 
with the aim to introduce appropriate government policy. The study however 
provides some information on measures for the air transport industry. 
Respondents like airlines to use their full capacity (i.e. higher load factors) and 
information on airlines‟ carbon efficiency (Commission for Integrated 
Transport, 2007). This research addresses similar aspects to the Ipsos MORI 
report. In comparison to the Ipsos MORI study, this research will look into the 
impacts on airline marketing. Furthermore, the time difference (about 4 years) 
can give relevant information on changes in attitude over time. 
Another study on attitudes and behaviour towards air travel and the 
environment was published by the Department for Transport (DfT) in 2010. 
The report shows that agreement over air travel‟s harm to the environment 
has fallen over time from 2006 to 2010 while support for the “freedom” to fly 
as much as travellers want has increased (see Figure 3.9). 
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Figure 3.9: DfT survey results: Air Travel & the Environment 
Source: DfT, 2010 
The DfT report also concludes that over half of the respondents (59%) agree 
that environmental effects of air travel should be reflected in air fares, even if 
this makes flying “a bit more expensive” and 49% even if it makes air travel 
“much more expensive”. Just under half of the respondents (45%) would 
accept a price premium of 20% in this respect. (DfT, 2010, p. 3). The report 
also highlights that the willingness to pay more in response to the 
environmental impact of air travel has fallen from 2006 to 2008 and from 2008 
to 2010. The survey includes respondents‟ expected future travel behaviour. 
Age plays an important role regarding future air travel plans. Also costs of air 
travel and changes in personal circumstances are key reasons for reducing 
the number of air trips. Environmental reasons only have a marginal role with 
6% of respondents giving this reason (DfT, 2010). The DfT report gives an 
insight to passenger attitudes however does not a relate these to airline 
marketing. This current survey will provide additional aspects on the topic and 
apply in to airline marketing. 
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3.11 SUMMARY 
This chapter identified the key aspects of air transport‟s impact on the 
environment. As with transport in general, air transport cannot be seen as 
environmentally sustainable. It is highly reliant on non-renewable resources 
and produces greenhouse gas emissions. While recent developments in the 
industry explore the use of biofuels, their application is not yet on an industrial 
scale (Section 3.3). 
In Section 3.4, the growing demand for air travel was identified as one of the 
major drivers of environmental impacts of the industry. Growing incomes and 
declining real prices have contributed to more people being able to afford to 
travel by air. While there have been some periods of negative growth over the 
last 25 years or so, the long-term trend has shown a growing industry (Section 
3.5). This has been witnessed on a global scale but also from a UK 
perspective (Section 3.6). Certain destinations have seen a particularly strong 
growth, fuelled by migration within the European Union. 
In Section 3.7, the environmental impacts of air transport were identified, 
which cover a range of areas, from noise emissions to climate change. 
Atmospheric pollution has emerged as one of the key issues. There are a 
variety of measures that policy makers and the industry can introduce to 
address the environmental impacts of air travel, operational, technical and 
economical. 
The airline sector can also address the environmental agenda by altering its 
marketing mix (Section 3.8). Key focus in this respect is the product mix, 
communication mix and pricing strategies. Some airlines have started to 
“green” their product by renewing their fleet, increasing seat density and test 
biofuels. On the communications side, environmental topics have started to 
feature the communication strategy of airlines. With regard to green pricing, 
the main feature in airline marketing is the offering of voluntary “Carbon Off-
setting” schemes. While their usefulness (environmental and marketing) has 
been questioned, they are offered by many airlines and are the main 
alteration to make airlines‟ pricing approach more “green”. 
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Some of the environmental impacts brought about by the growth in air 
transport have been mitigated by efficiency improvements of the air transport 
industry (Section 3.9). Improvements in load factors over time have led to 
reduced emissions per passenger kilometre. 
In Section 3.10 it was discussed that environmental air travel behaviour is a 
key issue as research shows little environmental commitment when travelling 
by air. There is some discussion in literature whether in air transport an 
“attitude-behaviour gap” or an “awareness-attitude gap” features in the 
demand side. Either way environmental considerations seem to play a 
marginal role in air travel behaviour. There seems to be environmental 
awareness by air travellers, however this does not translate into improved 
environmental behaviour. These issues need to be taken into account when 
adapting the marketing mix. However, this also creates opportunities for green 
marketing in air transport, as demand is not negatively affected by 
environmental concerns, yet there is awareness of these environmental 
impacts. 
There have been some studies covering similar issues to this research (e.g. 
Commission for Integrated Transport, 2007), however the main focus was in 
many cases to inform policy makers rather than to form basis for 
environmental marketing of airlines. Some respondents of surveys like airlines 
to use the capacity more effectively (i.e. increase load factors) and some 
travellers would accept small fare increases in response to the environmental 
impacts. However, these studies do not further discuss any marketing 
implications or suggestions for airlines to alter their marketing mix. 
The discussion on marketing theory and the literature review have clearly 
shown that there is a growing number of research in  
 Environmental marketing, 
 Environmental issues in (air) transport, and 
 Environmental behaviour in air transport. 
So far research has not combined these three areas. 
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The Resource-Advantage Theory has proved as one of the key marketing 
theories in research. However this theory so far has not been applied in air 
transport and not to establish the rationale for environmental marketing in this 
industry.  
Research on environmental issues in air transport mainly addressed the 
physical impacts (e.g. atmospheric pollution) and the reason for government 
intervention through policy. Little attention has been given to the impacts on 
airlines and the necessity of airlines to understanding changes in the market 
with regard to environmental issues.  
This is also highlighted in the research on environmental behaviour in air 
transport. These studies mainly helped to inform policy makers and discuss 
the impacts of government policies on air travel. Previous research has not 
addressed environmental marketing of airlines and how airlines can adapt 
their marketing mix to incorporate green “pressures” and attitudes from 
consumers. In this respect, this research extends the Resource-Advantage 
theory to green airline marketing, by identifying green marketing segments 
and their relevance to airlines. Furthermore, the green brand image of airlines 
and how airlines can address this brand image by adapting their marketing 
mix will be examined. 
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4 METHODS OF DATA COLLECTION AND 
ANALYSIS 
4.1 INTRODUCTION 
The research that has been carried out in discussing air traveller‟s attitudes 
towards the environment has mainly focussed on qualitative research 
techniques (e.g. Cohen et al., 2011; Dickinson et al., 2010; Hares et al., 2010, 
Randles and Mander, 2009), although a few studies have utilised quantitative 
techniques (DfT, 2010; Van Birgelen et al., 2011). This chapter will outline the 
methods of data collection and analysis. 
Epistemologically this research follows a positivist approach. As such, this is 
reflected in the methodology, using mainly quantitative techniques.  
In Section 4.2 the sampling approach will be discussed. This includes the 
airport sample (i.e. the chosen airport for the survey), the airline sample (i.e. 
the airlines that are included in the passenger survey) and the passenger 
sample. 
As part of the data collection, a questionnaire is designed. The development 
of the questionnaire will be discussed in Section 4.3. 
The underlying fundamentals of the statistical analysis will be covered in 
Section 4.4, which includes a discussion on Likert scales, parametric and non-
parametric tests and research reliability.  
Cluster analysis is one of the main techniques used in this research to identify 
different market segments. The conceptual idea and approach to cluster 
analysis will be discussed in Section 4.5. 
Section 4.6 will address the use of a case study approach that will be applied 
in a later chapter. It will give background to this research and highlight its 
application. 
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In order to develop and guide this research, in Section 4.7, eight hypotheses 
are developed which will be addressed throughout the following chapters. 
In Section 4.8, the methodological approach and data collection will be linked 
to theory to illustrate the theoretical rationale of conducting passenger 
surveys. 
4.2 SAMPLING 
4.2.1 Sampling Frame 
From the title of the research as well as the aim and objectives it is clear that 
leisure air travellers are in focus of the research. While other research recently 
undertaken (Commission for Integrated Transport, 2007; Ryley and Davison, 
2008) samples individuals, irrespective of whether they had flown or not, for 
this research it seems more appropriate to concentrate on those who use air 
transport.  
As it is not possible to survey the whole population in this research, it is 
necessary to choose a certain subset of people from the population. Bryman 
and Bell (2007, p. 182) define a sample as “the segment of the population that 
is selected for investigation. It is a subset of the population.” Before this 
process can begin, it is first necessary to identify the sample frame which is 
“the listing of all units in the population from which the sample will be selected” 
(p. 182). 
Often the sampling frame is based on telephone directories, census data or 
membership lists. When evaluating telephone directories for example as a 
sampling frame, it becomes obvious that there is not a perfect match between 
the population and the sampling frame. People who do not have a telephone 
or are not listed in the directory would not be included in the sampling frame 
(Czaja and Blair, 1996). 
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4.2.2 Airport Sample 
In this research the sample frame is air travellers at a selected UK airport: 
Liverpool John Lennon Airport. This enables the selection of actual 
passengers who are travelling and so excluding the non-travelling public 
which is not part of the research population. Given the constraint of getting 
access to airports for conducting research, pure probability sampling within a 
multi-stage cluster sampling8 is not feasible. Also the physical spread of 
airports in the UK (from the Scottish Highlands and Islands to Cornwall) would 
make a random sample of airports impossible, given the resource constraints 
for this research. Therefore the choice of airports depends on the possibility of 
getting access to airports and the physical closeness of the airport. Ideally the 
airport should handle a variety of passenger segments and offer flights on 
airlines with different business models. 
For this research, Liverpool John Lennon Airport is used to collect data from 
passengers. As shown earlier, the airport is characterised by a high proportion 
of leisure travellers, which fits in well with the research aim. Furthermore, 
gaining access to airports to conduct surveys is difficult, given the increasing 
security measures that are in place. As it was possible to gain airside access 
at this airport, Liverpool John Lennon Airport was selected for distributing the 
survey. 
Access to airports is not an uncommon problem in academic research. Mason 
and Gray (1995), Mason (2001) and Evengelho et al. (2005) all encountered 
difficulties in getting access to airports, particularly when collecting data 
airside. Mason and Gray (1995, p. 199) report in this respect: 
“The validity of results derived from the survey may be 
criticized as the sample is drawn at only one airport in one 
time frame. While this limitation on the study is recognized, 
validity can only be tested by drawing different samples in 
different time frames. This is a normal scientific approach; 
however repeated survey administration was not possible due 
                                            
8
 Where in the first stage n airports will be randomly selected and in a second stage, 
passengers would be selected using probability sampling.  
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to limited project funds and difficulties with gaining access to 
potential respondents at other airports.” 
Other studies show similar characteristics. Lubbe and Louw (2009) conducted 
their survey at one airport (passengers flying on one route) and within one 
time frame (two months), Chen and Chang (2008) collected data for their 
study at one airport and within one time frame (one month). Also Pakdil and 
Aydin (2007) distributed their survey to passengers flying from one airport (yet 
on three different routes) within one time frame (two weeks). While shortfalls 
exist by using one airport and one time frame, these examples show that 
practicality makes this approach common in research. The problem faced and 
discussed by Mason and Gray (1995) is similar to the issues in this research.  
Access to airports has an impact on the population in this research. As stated 
previously having all UK leisure air travellers as the population generates 
some mismatch between the sample frame and population.  
By using a sample frame consisting of passengers at the selected airport on 
the day when the travellers are sampled, there is a mismatch between the 
total population (leisure air travellers) and the sampling frame (those travellers 
travelling on that day, at that particular airport). 
4.2.3 Liverpool John Lennon Airport 
Liverpool John Lennon Airport is an airport in the Northwest of England, to the 
Southeast of the city centre of Liverpool (see Figure 4.1) and was opened in 
1933. The airport is owned by Peel Airports Limited of which Vancouver 
Airport Services hold 65% with the remainder being owned by the Peel Group 
(Liverpool John Lennon Airport, 2011). 
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Figure 4.1: Location of Liverpool John Lennon Airport 
Source: Google Maps 
The airport handled about 5 million passengers in 2010. The airport has 
grown over the last ten years or so (see Figure 4.2) (CAA, 2010c). The growth 
was mainly attributed to the development of low-cost travel at the airport, 
which was fostered by Ryanair and easyJet as both established bases at the 
airport (Liverpool John Lennon Airport, 2011). In comparison to other UK 
regional airports, passenger figures have increased above average in the last 
ten years (CAA, 2010c). 
Besides low-cost airlines, the airport also handles regional flights (e.g. by 
Eastern Airways) and had scheduled full-service flights by KLM at the time of 
the survey (discontinued since then). 
Liverpool John 
Lennon Airport 
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Figure 4.2: Terminal Passengers Liverpool John Lennon Airport 2000-2010 
Source: CAA, 2010c 
In 2010, over 70 destinations were served from Liverpool John Lennon 
Airport. Figure 4.3 shows the 15 top destinations from the airport in 2010. With 
the exception of Krakow, the major destinations are all airports in southern 
Europe and major western European cities.  
 
Figure 4.3: Top 15 International Destinations from Liverpool John Lennon Airport 2010 
Source: CAA, 2011 
The destinations served from the airport illustrate the importance of leisure 
traffic at Liverpool John Lennon Airport. This research mainly focuses on 
leisure travellers, therefore a high proportion of leisure travellers that travel 
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through the airport can be of benefit. Nevertheless also business travellers 
have been included as they will most likely also travel for leisure purposes 
throughout the year.  
4.2.4 Airline Sample 
Passengers at Liverpool John Lennon Airport were presented with twelve 
airlines, representing different business models (full-service network airlines, 
regional airlines, charter airlines, low-cost airlines). Initially all airlines that 
regularly operated flights from Liverpool John Lennon Airport had been 
identified (KLM, Eastern Airways, Flybe, easyJet, Ryanair and Wizz Air). As 
no UK based full-service network airline (FSNA) operated from the airport, the 
three largest UK FSNAs by Revenue Passengers Kilometres (RPKs) were 
chosen to supplement the sample. During the survey period, no charter 
airlines operated from the airport; therefore the UK‟s two largest charter 
airlines (by RPKs) were included in the survey. Additionally the low-cost airline 
bmibaby was selected to identify differences between an airline‟s low-cost 
subsidiary and the mainline operations (in this case Bmi9). Table 4.1 illustrates 
the twelve airlines by business models. 
FSNA Regional airlines Charter airlines Low-cost airlines 
Bmi (mainline) 
British Airways 
KLM 
Virgin Atlantic 
Eastern Airways 
Flybe 
Thomas Cook 
Airlines 
Thomson Airways 
bmibaby 
easyJet 
Ryanair 
Wizz Air 
Table 4.1: Airlines examined in the survey split by business model 
4.2.5 Passenger Sample 
Passengers at Liverpool John Lennon Airport were approached to fill in an 8-
page questionnaire. Initially a pilot survey (one day) was conducted in March 
2010.  
As with the main survey, the pilot survey was conducted airside at the airport. 
The pilot fulfilled two purposes: 
                                            
9
 NB: bmibaby ceased operations in 2012 and Bmi (mainline) was integrated into British 
Airways in 2012. Therefore both airlines do not operate anymore (2013). 
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 to establish the layout of the airside area and to identify locations for 
the distribution of the questionnaire, and 
 to test the questionnaire with regard to questionnaire design. 
For the pilot survey, 48 questionnaires were returned. However, the number of 
passengers approached was not counted and so a response rate could not be 
calculated (this was changed in the main survey). Based on analysis of the 
pilot questionnaire, and feedback from respondents, a minor change was 
made to the choice experiment (one attribute was removed – environmental 
taxation). Overall, the pilot survey questionnaire worked well as the answers 
were varied and most respondents completed all of the questions. 
The main survey was conducted on eight days between 27 April and 2 July 
2010. The survey took place on different days of the week and different times 
of the day. 
The sample of passengers included both UK and non-UK nationals. For the 
survey it was important that the two groups were included, as both form part 
of airlines‟ customer base. While there could be some language and cultural 
issues emerging, through the presence of a researcher, questions could have 
been asked if any survey elements were unclear. However, the level of 
English did not arise as an issue, neither during the survey or when analysing 
the questionnaire.  
During the eight days of the main survey 998 passengers were randomly 
approached and asked if they were willing to fill in the questionnaire. To 
achieve a random sample, initially the two main airside waiting areas at the 
airport were identified, and then for an hour one of the two areas was chosen 
at random. All passengers waiting in this area were then approached to fill in 
a questionnaire. After the hour was over, again one of the two areas was 
randomly selected and all passengers waiting in the chosen waiting area in 
this hour were approached, and so on. This is slightly different to the sampling 
approach that the CAA uses. The CAA applies a stratified (stratified by carrier, 
route and quarter) and random sampling approach. The CAA‟s random 
sampling is based on several interviewers which was not feasible for this 
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research. Although the CAA claims that interviewers should not avoid certain 
passengers or show favouritism (CAA, n.d.), this cannot always be 
guaranteed. By approaching all passengers in the waiting area, any bias in 
this respect can be reduced. 
612 passengers returned a usable questionnaire. This yields a response rate 
of 61.3%. This compares favourably to response rates of other surveys in air 
transport. Gilbert and Wong (2003) achieved a response rate of around 30% 
at Hong Kong International Airport10 while Pakdil and Aydin (2007) had 32% 
of their questionnaires returned11. Aksoy et al. (2003) achieved a slightly 
higher response rate of 75.1% when conducting a survey at Istanbul Ataturk 
Airport12.  
The number of responses to individual questions varied from 611 for the 
question with the highest responses to 385 for the question with the highest 
missing responses. The latter one was a question on people‟s personal 
income, which some people might not feel comfortable with. This has also 
been documented by one respondent in the final question on issues with the 
questionnaire and verbally to the researcher by several other passengers. 
Generally the questions towards the end of the questionnaire achieved lower 
responses, which could be related to the overall length of the questionnaire 
(several respondents commented on this issue, however all of them 
completed the whole questionnaire). Longer questionnaires increase the risk 
of “respondent fatigue” (Bryman and Bell, 2008), which could be one reason 
for the lower response rates towards the end of the questionnaire. Another 
factor might be that some flights started boarding and respondents either 
were not able to finish in time (in some cases a free post envelope was 
offered to them) or rushed through the questionnaire. 
A noticeable low rate of response was also recorded for Question 23 on the 
environmental performance on different airlines. For example, 19.8% 
respondents did not answer the question on Eastern Airways. Although a tick 
                                            
10
 The survey at Hong Kong International Airport was conducted landside, which underlines 
the advantage of airside access with regard to response rates. 
11
 The survey was conducted on board of aircraft, during the flight. 
12
 The survey was also conducted airside in the departure area of the airport. 
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box for “neither agree nor disagree” and “Do not know that airline” was 
provided, a high number of passengers chose to omit these questions. A 
possible reason for this low response to this question is, that passengers have 
no opinion or knowledge on that particular subject. This was supported by 
some comments written next to that question and in the final comments 
section. 
4.3 QUESTIONNAIRE DEVELOPMENT 
As indicated above, an eight-page questionnaire was developed for this 
research to gain insight into passengers‟ travel behaviour and attitudes. A 
copy of the questionnaire, can be found in Appendix 2. 
Questions 1 to 4 deal with the respondents‟ trip on the day of the data 
collection. This topic was chosen for the first part of the questionnaire, as it 
relates to their air travel behaviour (i.e. to the central topic of the research). It 
is also easy to answer, given that it relates to their most recent air travel 
experience (i.e. on that particular day). It was decided to address more factual 
questions in the first part of the questionnaire. Given that all respondents are 
questioned at the airport, these questions are applicable to them. Finally all 
three questions in the first section are closed questions. 
Questions 5 to 11 focus on the general air travel experience of the 
respondents. This is the only section in the questionnaire that will use also 
open-ended questions (except for question 21).  
Question 5 identifies the number of return flights that respondents have taken 
in the last 12 months for business and leisure/personal reasons (“How many 
return flights have you taken over the last 12 months (including today) for 
leisure trips and how many business trips?”). For each journey purpose, 
respondents have six answer categories, namely: 0, 1, 2, 3, 4 and 5. This 
question has been taken from surveys developed by Ryley and Davison 
(2008) which proved to be a successful way of identifying passengers‟ flight 
frequency. 
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Questions 7 to 10 help to understand the reasons for any changes in flight 
frequency and if these reasons are related to environmental aspects. These 
questions were adapted from the study conducted by Ipsos MORI for the 
Commission for Integrated Transport in late 2006 and published in February 
2007. This previous study inquired about air travellers flying behaviour in 
comparison to the previous five years. However it was felt that a five year time 
frame was too wide and therefore the two year period was chosen. It has to 
be borne in mind that the Ipsos MORI study was conducted in the home of the 
respondents (i.e. the population of that study was different) and through face-
to-face interviews and not self-completion questionnaires (Commission for 
Integrated Transport, 2007). Question 11 addresses passengers‟ usual 
surface access mode.  
Questions 12 to 16 refer to respondents‟ travel choices. Questions 12 to 15 
are part of a stated-preference experiment. However due to the nature of the 
research (focus on Resource-Advantage Theory and the whole marketing mix 
rather than just pricing) these questions are not used in this research.  
Question 16 addresses air travellers‟ attitudes and behaviour when booking 
flights.  
Questions 17 to 21 are about carbon off-setting with Question 17 “Have you 
heard of „Carbon Off-Setting‟ Schemes?” acting as a filter question as well as 
identifying the proportion of respondents that know about carbon off-setting. 
As questions 18 to 21 relate to carbon off-setting it would not be useful to 
address these questions to respondents who have not heard of these 
schemes. Therefore those who are unaware of these schemes are asked to 
continue with Question 22. 
Questions 22 to 25 relate to respondents‟ attitude towards air travel and 
airlines and their concern about the environmental impact of air transport. 
Furthermore the opinion towards possible measures to reduce environmental 
impacts are addressed.  
Question 22 uses attitude statements in the area of air transport and the 
environment. Oppenheim (1992, p. 174) defines an attitude statement as “a 
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single statement that expresses a point of view, a belief, a preference, a 
judgement, an emotional feeling, a position for or against something.” A key 
element of attitudinal questions is that respondents need to agree or disagree 
with the statement. The response scales are presented in form of Likert scales 
running from “Strongly agree”, “Agree”, “Neither agree nor disagree”, 
“Disagree” to “Strongly disagree”.  
The statements in Question 22 were included to identify the attitudes of 
respondents towards air travel in general, air transport and the environment, 
government policies and differences between airlines when it comes to their 
environmental impact. 
These first four statements were taken from a study conducted by Ryley and 
Davison (2008). 
Question 23 is used to evaluate respondents‟ attitudes towards the 
environmental friendliness of the twelve airlines in the sample. Respondents 
are asked to ignore any other perceptions they have on the particular airline 
and solely focus on the environmental aspect.  
The aim of Question 24 is to identify air travellers‟ general position towards 
different green policies that could be introduced to reduce the environmental 
impact of air transport.  
Question 25 relates to airlines‟ attempts to achieve a better environmental 
performance or image. Respondents are presented with nine measures that 
airlines can introduce as part of a green marketing mix. Respondents are 
asked to rate them according their effectiveness in addressing airlines‟ 
environmental impact. 
Questions 26 to 30 collect data on demographic aspects like age, gender, 
occupation and income.  
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4.4 STATISTICAL ANALYSIS 
4.4.1 Likert Scales – Ordinal and Interval Data 
In the questionnaire, Likert scales are used to identify respondents‟ attitudes 
and perceptions. In total the questionnaire has four sections using Likert 
scales, totalling 34 different statements. Therefore a significant amount of 
responses in the questionnaire stem from this particular format. 
While Likert scales are very popular, they cause issues and controversies 
when analysing the data collected through them. A key question that arises is 
whether responses from Likert scales can be treated as an interval scale13 or 
only as ordinal data14. Many textbooks and scholars make the case to treat 
rating/Likert scales as ordinal data (e.g. Cohen et al., 2007; Keller, 2008; 
Kuzon et al., 1996), yet in practical research results from Likert scales are 
often used as interval data. Knapp (1990), Jamieson (2004) and Kinnear and 
Gray (2010) provide a discussion on this topic. 
The underlying reason for the discussion whether ratings should be treated as 
interval or ordinal data, lies in the use of analytical techniques. Kuzen et al. 
(1996) and Keller (2008) point out that ordinal data requires the use of non-
parametric analytical techniques. Pell (2005) however argues that under 
certain conditions it is appropriate to use parametric techniques for Likert 
data. Kinnear and Gray (2010) also suggest that the distribution of data and 
the number of points on the rating scale should be taken into account when 
deciding on how to treat data from rating scales. 
In air transport research (similarly to other practical research), it seems that 
data from Likert scales is often treated as interval data. E.g. Lubbe and Louw 
(2009) use data originating from Likert scales, computing means for different 
                                            
13
 Where the label “strongly agree” is given a value of e.g. “1”, “agree” a value of “2”, up to 
“strongly disagree” a value of “5” (using a 5-point scale) and the intervals between each 
response category are treated as equal. 
14
 Where the labels “strongly agree”, “agree” up to “strongly disagree” can be put in order (i.e. 
one is “better” than another one), yet the differences between the values cannot be measured 
(i.e. is the distance between “strongly agree” and “neither agree nor disagree” the same as 
between “strongly disagree” and “neither agree nor disagree”?) 
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factors which according to Keller (2008, p. 103) for ordinal data “is not valid”. 
Other research in air transport (e.g. Gilbert and Wong, 2003; Mason, 2001) 
used scale data to generate means, standard deviation and ANOVA. Lubbe 
and Louw (2009) used 5-point scales, whereas Mason (2001) and Gilbert and 
Wong (2003) used a 10-point and 8-point scales respectively, which have an 
advantage over 5-point scales, when it comes to treating data as interval 
(Bryman and Cramer, 2005; Knapp, 1990).  
Bryman and Cramer (2005) suggest that there is a trend towards using data 
from multiple-item scales (i.e. rating scales) as interval data, while highlighting 
some issues related to scales with only five categories.  
Besides the discussion whether data from Likert scales can be used as 
interval, there has been criticism that when it is used, there has been little 
discussion on its appropriateness. Jamieson (2004, p. 1217) argues in this 
respect: “Generally, it is not made clear by authors whether they are aware 
that some would regard this as illegitimate; no statement is made about an 
assumption of interval status for Likert data, and no argument made in 
support”. This has also been the case to the previously mentioned research in 
air transport. 
Therefore, as this research has an applied focus, and research in this field 
adopted a similar strategy, Likert data will be treated as interval. Bryman and 
Cramer (2005) suggest that with regard to sociological variables, like 
attitudes, ordinal data is routinely treated as intervals and parametric tests are 
used. 
4.4.2 Parametric vs Non-parametric Tests 
As indicated in the previous paragraphs, there is a link between the treatment 
of Likert data (ordinal vs interval) and the tests used to evaluate them. Keller 
(2008) argues that, as means and standard deviation cannot be calculated 
from ordinal data that therefore non-parametric techniques need to be 
applied. On the contrary Pell (2005, p. 970) makes the case for the use of 
parametric tests for Likert data, by stating “[…] it is acceptable in many cases 
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to apply parametric techniques to non-parametric data such as that generated 
from Likert scales, provided that the assumptions are clearly stated, and the 
data is of the appropriate size and shape.” It is therefore necessary to identify 
if certain conditions have been met to warrant the use of parametric tests. 
Usually, the use of parametric techniques requires certain conditions, e.g. 
randomness of data, normally distributed data. (Field, 2009; Kuzon et al., 
1996; Pell, 2005): 
For the survey, random sampling has been adopted. A discussion on the 
sampling procedure can be found in section 4.2. Therefore the data in this 
research fulfils the condition of “randomness”. Respondents‟ answers in the 
questionnaire are also independent from other, as there has been no 
interference and influence between respondents. Bryman and Cramer (2005) 
suggest a sample size of less than 15 require the use of non-parametric 
rather than parametric techniques while Kuzon et al. (1996) recommend that a 
sample size of over 10 or even 30 is required for the use of parametric tests. 
The size for some subsets of the sample is below 30, which will require the 
use of non-parametric tests. 
For the questions using Likert scales, the results have been tested for 
normality by using histograms with normal curves, reviewing the values of 
skew and kurtosis and conducting the Kolmogorov-Smirnov test. The latter 
one showed that all results are significantly non-normal (p < 0.001) however it 
has to be borne in mind that the samples are very large which limits the 
usefulness as a measure alone. The values of skew and kurtosis indicate also 
non-normality, as they are different from zero, which they should be when 
normally distributed (Field, 2008). In addition as the sample size in some 
cases is relatively small non-parametric tests will be used. 
Because of the nature of the data (Likert data) and the tests that have been 
conducted on the data, the following statistical tests will be applied in this 
research: 
 Fisher‟s exact test 
 Kendall‟s tau 
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 Kolmogorov-Smirnov test 
 Kruskal-Wallis test 
 Mann-Whitney test 
 Perason‟s chi-square test 
 Spearman‟s correlation coefficient 
 Wilcoxon signed-rank test 
Appendix 3 gives an overview of the application of the various statistical tests. 
4.4.3 Reliability and Validity 
Reliability and validity are key issues that need to be fulfilled, particularly in 
quantitative research. Reliability refers to the stability and consistency of the 
measurement that is used in research while validity refers to how well a 
concept is represented by the measurement (Bryman and Bell, 2007; Hair et 
al. 1998). Before validity can established, it is necessary to have a reliable 
measure (Field, 2009). Following a positivist paradigm, the focus is 
particularly on reliability, while other research paradigms stress the 
importance of validity (Henn et al., 2009).  One of the most frequently used 
tests to measure the internal reliability of the research is Cronbach‟s alpha 
(Bryman and Bell, 2007). This can be used when several items (i.e. 
questions/statements) measure the same concept (Cramer and Howitt, 2004). 
As shown in the questionnaire, only a limited amount of statements (all in 
Question 22) apply in this case. The following statements are used to 
calculate Cronbach‟s alpha15: 
 Air travel is a significant contributor to climate change. 
 The UK media tends to over-state the effects of climate change. 
 Passengers should pay more to fly because of the negative 
environmental aspects of aviation. 
                                            
15
 NB: The responses for “The UK media tends to over-state the effects of climate change” 
and “Fuel for air transport should continue to be exempt from taxation” are reversed, as these 
are reverse-phrased statements (i.e. a lower score would indicate a lower environmental 
commitment or attitude). 
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 The UK Government should do more to reduce the environmental 
impacts of aviation. 
 Airlines that have higher CO2 emissions should pay higher taxes and 
charges to operate at UK airports. 
 Fuel for air transport should continue to be exempt from taxation. 
For these statements a Cronbach‟s alpha of 0.737 is calculated. While often a 
number of 0.8 as an acceptable level of internal reliability is quoted (Bryman 
and Bell, 2007), Hair et al. (1998) suggest a minimum value of 0.6 to 0.7. 
Given these figures, the calculated Cronbach‟s alpha shows a good internal 
reliability of the statement analysed. For the other Likert-style questions, 
computing Cronbach‟s alpha would be not appropriate, as differences 
between the statements would be expected (i.e. airlines and environmental 
measures). Face validity was established through the use of previously tested 
questions and discussions with practitioners and academics.  
Reliability and validity aspects of cluster analysis will also be discussed in 
concept later in this chapter and in practice in Chapter 5. 
4.5 CLUSTER ANALYSIS 
4.5.1 Introduction 
As part of this research, green customer segments will be identified. It has 
been mentioned earlier that cluster analysis is the most commonly used 
approach to determine segments. Cluster analysis has been used for 
segmenting passengers (e.g. Davison and Ryley, 2010) as well as 
segmenting car users by their (environmental) travel behaviour (Anable, 
2005). 
The overall aim of cluster analysis is to identify homogenous segments 
(internal homogeneity) while at the same time maximising the differences 
between the different segments (external heterogeneity) (Hair et al., 1998). 
Cluster analysis is a statistical method for classifying groups (Punj and 
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Stewart, 1983), in this case air travellers. This type of classification is a post 
hoc approach to market segmentation, where the segments are defined by 
the data analysis rather than the researcher. Therefore the number of 
segments and their size are unknown at the beginning of the analysis 
(Anable, 2005). 
As passenger attitudes play an important role in this research, cluster analysis 
is useful in identifying common attitudes of groups of the population. Using 
attitudes is one way of measuring common characteristics of market 
segments (others could include purchase propensity or media habits) (Punj 
and Stewart, 1983).  
The data for the cluster analysis will stem from Likert-questions. The use of 
Likert-data to form the basis of cluster analysis is commonly used in literature 
(e.g. Anable, 2005; Pronello and Camusso, 2011). 
4.5.2 Clustering Process 
Hair et al. (1998, pp. 481ff) suggests a six stage process in undertaking 
cluster analysis: 
1. Objectives of Cluster Analysis 
2. Research Design in Cluster Analysis 
3. Assumption in Cluster Analysis 
4. Deriving Clusters and Assessing Overall Fit 
5. Interpretation of Clusters 
6. Validation and Profiling of Clusters 
Using this process model, the following sections will cover the approach to the 
later applied cluster analysis. 
4.5.3 Objectives of Cluster Analysis 
The objectives of the cluster analysis influence the choice of variables. 
Choosing the right variables for the cluster analysis is important as adding or 
removing variables can have a significant impact on the results (Hair et al., 
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1998). Furthermore the choice of variables can also reduce the impact of 
interdependencies between the variables (Punj and Stewart, 1983). Saunders 
(1994) therefore suggests that particularly with larger data sets, the choice of 
variables can be iterative, requiring rerunning the analysis with changing 
variables. 
4.5.4 Research Design in Cluster Analysis 
With regard to the research design, Hair et al. (1998) refer to three issues that 
need to be addressed, namely, outliers, similarity measures and standardising 
of data. 
Outliers (respondents that are very different from other respondents) can have 
a negative impact on the results of the cluster analysis. Outliers can be 
respondents that are not representative of the population or that are 
underrepresented (Hair, 1998). Therefore it is necessary to remove the 
outliers from the sample (Norušis, 2011). However it is also necessary to 
check the data for outliers after the cluster analysis, to identify any outliers 
that have emerged in the clustering process (Hair, 1998) 
There are a range of distance measures available to identify how 
similar/dissimilar individual respondents are (e.g. correlation, Euclidean 
distance, city-block approach) (Hair et al., 1998). As the distance measure is 
also related to the chosen clustering algorithm, the applied distance measure 
will be evaluated later. 
Distance measures are susceptible to differing scales and levels of variables 
(e.g. minutes vs. seconds). This means that variables with larger values will 
have more impact on the clustering than smaller values. Therefore in some 
cases standardisation (e.g. converting data into standard scores with a mean 
of 0 and a standard deviation of 1) of the values is appropriate to make sure 
the variables have similar effects on the distance measurement. However this 
approach is not necessary if all variables are measured by the same scale 
(Hair et al., 1998; Norušis, 2011). 
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4.5.5 Assumption in Cluster Analysis 
Hair et al. (1998) refers to two issues that need to be addressed in cluster 
analysis: representativeness of the sample and multicollinearity. 
The need for the representativeness of the sample is not unique to cluster 
analysis but indeed to the whole research and sampling process. 
Multicollinearity refers to interdependencies of variables. As previously 
mentioned, careful choice of variables can reduce these interdependencies 
(Punj and Stewart, 1983). If multicollinearity exists between variables, this will 
affect the final results, as it will increase the weighting of the interdependent 
variables. Therefore it is necessary to identify if any interdependencies 
between the variables exist and take corrective action, e.g. by choosing a 
distance measure that can correct for this issue (Hair et al., 1998). 
4.5.6 Deriving Clusters and Assessing Overall Fit 
In a next step, the type of clustering algorithm has to be chosen.  
The two main approaches to clustering, hierarchical clustering and k-means 
clustering, have their advantages and disadvantages. Burns and Burns (2008) 
suggest a two-stage clustering process, where hierarchical clustering is used 
to identify the appropriate number of clusters which then feeds into k-means 
clustering. Punj and Stewart (1983) also recommend a two-stage clustering, 
using hierarchical clustering to determine the number of clusters and cluster 
centroids, which form the input for a k-means clustering process. This process 
is illustrated in Figure 4.4. For example, a two-stage approach has been 
applied by Anable (2005) to segment car users.  
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Figure 4.4: Two-stage Clustering 
Source: Punj and Stewart, 1983, p. 145 
The figure above shows the use of Ward‟s method in the initial stage. Ward‟s 
method is frequently used in transport related cluster analyses (e.g. Anable, 
2005; Davison and Ryley, 2010; Martinez-Garcia and Royo-Vela, 2010) and is 
characterised by Burns and Burns (2008, p. 557) as “very efficient”. As 
distance measure, squared Euclidean distance is the recommended and most 
used form when using Ward‟s method (Burns and Bruns, 2008; Hair et al., 
1998; Norušis, 2011). 
With regard to the number of clusters to choose, there is no standard that 
defines the “ideal” number of clusters. Choosing the final number of clusters is 
also referred to as the “stopping rule” (Hair et al., 1998). Norušis (2011) and 
Burns and Burns (2008) suggests the use of coefficients from the 
“Agglomeration Schedule” (which can be obtained from statistical software 
programmes) as a stopping rule. Hair et al. (1998) identify this is an accurate 
method but points out that this is likely to produce few clusters.  
As there is no objective way to select the number of clusters, besides using 
the above mentioned criteria, other, less scientific, parameters need to be 
taken into account as well, e.g. practical judgement, common sense (Hair et 
Average Linkage or Ward's Minimum Variance Method 
Preliminary Cluster Solution 
1. Select Candidate Number of Clusters 
2. Obtain Centroids fo Clusters 
3. Eliminate Outliers 
Iterative Partitioning Algorithm using Cluster Centroids of 
Preliminary Analysis as Starting Points (Outliers not included) 
Final Cluster Solution 
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al., 1998). Saunders (1994, p. 21) points out that “operationally the stopping 
rule depends on the utility of the solutions found” and therefore it will often be 
impractical to break down the objects into more than six groups. Hair et al. 
(1998) suggest an iterative approach, calculating several possible solutions 
and then deciding on the most appropriate number of clusters. 
4.5.7 Interpretation of Clusters 
This stage covers the assignment of labels, names and characteristics to the 
different clusters. Often this assignment is based around the centroids of each 
variable in each cluster. This step also has a practical impact for marketing 
assessment (Hair et al., 1998). The names for the clusters often aim to attract 
attention, while at the same time suggesting the key characteristics of the 
cluster. For example Anable (2005) uses names like “reluctant riders” or 
“malcontented motorists”, while Pronello and Camusso (2011) refer to some 
their clusters as “time addicts” or “travel pleasure addicts”.  
4.5.8 Validation and Profiling of Clusters 
Given the more subjective scientific approach to cluster analysis, particular 
attention needs to be drawn to the validation of the results (Hair et al., 1998; 
Saunders, 1994). 
Saunders (1994, p. 22ff) suggests four ways of validating the results from 
cluster analyses: 
 Internal Validity, 
 External Validity, 
 Replicability and 
 Operational Validity. 
With regard to internal validity, the results from the cluster analysis are 
examined using cross tabulations of the identified clusters against the used 
variables. To evaluate the significance of each contingency table, chi-square 
tests or multivariate analyses of variance can be used, yet Saunders (1994) 
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points out that usually only scores are presented rather than significance 
tests. 
External validity (also referred to as criterion or predictive validity) uses 
variables that have not been used to form the clusters, yet are believed to 
vary between clusters (e.g. based on previous research), to analyse 
differences between the clusters. There needs to be a strong theoretical or 
practical underpinning for the choice of the descriptive variables. As these 
variables have not been included in the clustering process, statistical test with 
regard to the differences of these between the clusters can be performed 
(Hair et al., 1998; Saunders, 1994). For example Pronello and Camusso 
(2011) use socio-economic, attitudinal and behavioural variables that had not 
been used in the cluster analysis.  
There are several ways to measure the replicability of the cluster analysis. A 
common, simple and frequently used approach is to split the data into two 
samples and run two separate cluster analyses on each sample. The results 
of the analyses are then compared (Hair et al, 1998; Punj and Stewart, 1983; 
Saunders, 1994). Other ways to analyse replicabilty are the use of 
discriminant analysis, however Saunders (1994, p. 23) describes this 
approach as “cumbersome” yet “rigorous”. For example, in transport and 
travel research, the use of splitting the sample is used by Pronello and 
Camusso (2011), while discriminant analysis is used by Sung (2004). 
Operational validity relates to the practical usage of the clusters. The formed 
clusters need to be of relevance for decision makers, e.g. in that the formed 
segments can be used to adapt the marketing approach (Saunders, 1994). 
By profiling the clusters, variables previously not included in the cluster 
analysis are used to characterise the clusters. Examples include looking at 
demographic and behavioural variables. These should bear practical 
significance and can be used to predict membership to a particular cluster. 
Statistical analyses can be used to determine the significance of the 
differences of these variables between the clusters (Hair et al., 1998). For 
example Anable (2005) uses attitudes and values to profile segments and 
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compares differences in socio-demographic variables, travel preferences and 
future intentions between the segments.  
The previous sections have identified the main reasons why cluster analysis is 
applied in marketing research. Cluster analysis has been widely used in 
transport research to classify respondents into different segments. While there 
are different approaches to cluster analysis, it has been shown that certain 
approaches are more popular in (transport) research than others. The use of 
Ward‟s method in a two-stage analysis (hierarchical and k-means clustering) 
is an appropriate and reliable way to identify market segments. However the 
previous paragraphs have also highlighted the need for validation of the 
results from the cluster analysis to make sure that the segments can be of use 
in a practical setting. 
These steps will be applied later in Chapter 5.  
4.6 CASE STUDY RESEARCH 
To get a more in-depth understanding of the use of green marketing of 
airlines, a “multiple case design” (Yin, 2009) will be applied. Three airlines 
(Virgin Atlantic, easyJet and Flybe) are chosen for the case study based on 
the results from the survey and their proactive approach to green marketing. 
The case study approach is chosen, as this type of research enables the 
analysis of certain phenomena in more depth and is based on a real-life 
context (Yin, 2009). As three companies are chosen, this enables a 
comparison of airlines included with regard to the approach and success of 
environmental marketing (including green brand images). In air transport 
research, multiple case designs have been used to compare airlines, as 
applied by Jiang (2013) and O‟Connell and Williams (2005, 2006). 
Furthermore, past research has also used a case study in examining impacts 
on airline branding (Grundy and Moxon, 2013). While case studies are a 
common approach in air transport research, so far environmental marketing 
has not featured in case study research.  
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In developing case studies, this approach often relies on multiple sources 
(Yin, 2009). The case study will be based on an examination of the airlines‟ 
webpages and sustainability activities and publications (including corporate 
social responsibility reports). The portrayal of the three airlines with regard to 
their environmental agendas and perceptions in the media will be analysed. 
Furthermore the case studies will be complemented by a review of industry 
and academic literature. The findings from these secondary sources will then 
be compared to findings from the survey conducted at Liverpool John Lennon 
Airport.  
By analysing the green marketing initiatives of the three airlines, and 
comparing the results of this analysis, it can be shown, if with increasing 
effort, airlines are able to improve their eco-positioning.  
4.7 HYPOTHESES DEVELOPMENT 
Guided by the aim and objectives and based on the Resource-Advantage 
Theory, eight hypotheses are developed. These hypotheses will then be 
addressed in the following chapters. 
The first four hypotheses are based on the Market-Segmentation Strategy. 
Hypothesis 1 
The air passenger leisure market can be divided into different 
homogenous market segments based on passengers‟ 
attitudes towards the environment. 
This hypothesis is based on one of the key premises of market segmentation 
that there are significant differences between market segments which makes 
it worth for organisations to adapt their offerings to the needs of certain 
segments. In this research, the focus will be on segmenting the market 
according to environmental attitudes as well as travel behaviour. This 
hypothesis will be addressed in Chapter 5. 
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Hypothesis 2 
Some air passenger leisure market segments change their 
travel behaviour, measured in the number of flights per year, 
in response to the environmental impacts of air transport. 
This hypothesis addresses air travel behaviour and whether passengers have 
changed their air travel behaviour in response to environmental issues. Based 
on market segmentation it will be analysed whether there are differences in 
market segments with regard to environmentally-induced behavioural change. 
Chapter 6 will address Hypothesis 2. 
Hypothesis 3 
There are differences between air passenger leisure market 
segments with regard to their attitudes and preferences 
towards more environmentally-friendly airline products. 
As Market-Segmentation Strategy of Resource-Advantage Theory expects 
differences between market segments, this hypothesis will determine that 
airline product modifications based on environmental issues are perceived 
differently by different market segments, with some showing more positive 
attitudes than others. Hypothesis 3 will be covered in Chapter 6. 
The three hypotheses indicate that passengers can be segmented according 
to their attitudes towards marketing mix elements. This will enable airlines to 
understand how changes in their marketing mix may affect attitudes and 
possible demand from different market segments. 
Hypothesis 4 addresses the willingness of passengers to pay for the 
environmental impacts of air travel. 
Hypothesis 4 
Some air passenger leisure market segments are prepared to 
pay a premium price because of the environmental impacts of 
air travel. 
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While literature acknowledges that customers are prepared to pay a premium 
for environmental excellence, this research will evaluate whether there are 
differences between market segments in this willingness to pay. This 
hypothesis is addressed in Chapter 6. 
Hypothesis 5 is based on the Brand-Equity Strategy. As discussed previously, 
the focus will be particularly on brand image as a key factor affecting brand 
equity. This will be used to identify airlines‟ eco-positioning in the market 
based on their brand image. 
Hypothesis 5 
Some air travellers distinguish between airlines‟ green brand 
image. 
In order to evaluate airline eco-positioning, it is necessary to identify whether 
passengers differentiate between airlines based on their environmental 
credentials. The hypothesis suggests that it is possible to identify airlines‟ eco-
positioning relative to other airlines.  
As Saha and Darnton‟s (2005) discuss, accuracy of green credentials does 
not necessarily affect green positioning. Therefore, Hypothesis 6 suggests 
that there is no link between eco-positioning and actual green performance. 
Hypothesis 6 
Actual environmental performance does not positively affect 
the eco-positioning of airlines. 
Hypotheses 5 and 6 as well as the following hypothesis 7 will be addressed in 
Chapter 7. 
A range of green marketing initiatives can be introduced by airlines. For 
airlines it is important to understand which initiatives they should introduce 
that are perceived as being effective in addressing environmental concerns. 
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Hypothesis 7 
Some marketing measures are more effective than others in 
creating a green airline brand image. 
This hypothesis suggests that airlines can take active measures to influence 
their green brand image and eco-positioning. 
As some airlines put considerable effort into green marketing activities it can 
be expected that those airlines are perceived as more environmentally-
friendly than others. 
Hypothesis 8 
Airlines that have invested in environmental initiatives and 
have communicated these to the public achieve a better eco-
positioning. 
Through the use of three case studies, hypothesis 8 will be addressed in 
Chapter 8.  
Figure 4.5 illustrates the link between research problem and aim, the five 
objectives and the eight hypotheses. 
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Figure 4.5: Aim, Objectives and Hypotheses 
Research Problem: 
The importance of environmental marketing is growing in many industries. In many industries companies adapt their marketing as 
a result. At the same time there is an increasing awareness (through media coverage and governmental policies) that air transport 
has a negative impact on the environment. There has been little research on the link between environmental consumer attitudes 
and airlines’ marketing mix. 
Research Aim 
To develop an understanding of how leisure air travellers perceive the environmental marketing mix of airlines. 
Objective 1 
To identify and validate 
green market segments 
based on different 
attitudes towards air 
transport and the 
environment. 
Hypothesis 1 
The air passenger 
leisure market can be 
divided into different 
homogenous market 
segments based on 
passengers’ attitudes 
towards the 
environment 
Objective 2 
To develop an 
understanding of green 
market segments 
based on different 
attitudes towards air 
transport and the 
environment. 
Hypothesis 2 
Some air passenger 
leisure market 
segments change their 
travel behaviour 
measured in the 
number of flights per 
year in response to the 
environmental impacts 
of air transport. 
Hypothesis 3 
There are differences 
between air passenger 
leisure market 
segments with regard 
to their attitudes and 
preferences towards 
more environmentally-
friendly airline 
products. 
Hypothesis 4 
Some air passenger 
leisure market 
segments are prepared 
to pay a premium price 
because of the 
environmental impacts 
of air travel. 
Objective 3 
To determine the 
perception of airlines’ 
green image and eco-
positioning 
Hypothesis 5 
Some air travellers 
distinguish between 
different airlines' green 
brand image 
Hypothesis 6 
Actual environmental 
performance does not 
positively affect the 
eco-positioning of 
airlines 
Objective 4 
To develop an 
understanding of how 
passengers perceive 
different airline 
environmental 
initiatives. 
Hypothesis 7 
Some marketing 
measures are 
perceived as more 
effective than others in 
addressing 
environmental issues 
Objective 5 
To make 
recommendations for 
the impact of 
environmental 
initiatives on airlines’ 
eco-positioning.  
Hypothesis 8 
Airlines that have 
invested in 
environmental 
initiatives and 
communicated these 
to the public achieve a 
better eco-positioning. 
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4.8 MARKET-ORIENTATION STRATEGY 
As the definition of marketing indicates, customers are the key focus of 
marketing and this needs to be included in marketing research and the 
methodology.  
This is also reflected in the development of Hunt and Morgan‟s (1995) 
Resource-Advantage Theory which includes the Market-Orientation Strategy. 
In Section 2.4.5 it was shown that market orientation in this respect covers 
(among others) the following elements: 
1. “The systematic gathering of information on customers and 
competitors, both present and potential, 
2. The systematic analysis of information for the purpose of developing 
market knowledge, [...].” (Hunt and Morgan, 1995, p. 11).  
These two aspects have been addressed in this chapter. With regard to the 
methodology, “systematic gathering of information on customers” is 
necessary. This is achieved through the use of questionnaires aimed at air 
travellers (customers). The process is “systematic”, following a clear sampling 
process (e.g. random selection of passengers) and reliable and valid 
questionnaire design.  
The use of non-parametric techniques and cluster analysis are used to 
“develop market knowledge”. This includes the analysis of information on air 
traveller attitudes and behaviour as well as identifying homogenous market 
segments. The application of cluster analysis enables to highlight differences 
between the market segments which are of relevance for a more targeted 
green airline marketing mix.  
This illustrates the strong theoretical rationale for adopting the outlined 
methodology.  
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4.9 SUMMARY 
In this chapter the applied methodology and data analysis was introduced and 
discussed.  
In Section 4.2 the sampling approach was discussed. Given the logistical and 
resource constraints, one airport (Liverpool John Lennon Airport) was 
identified as the airport where a survey was going to be conducted. 
In the questionnaire, respondents have to evaluate the environmental image 
of twelve airlines. In this section the rationale for the airline selection was 
provided. The twelve airlines that comprise the airline sample are: Bmi 
(mainline), bmibaby, British Airways, Eastern Airways, easyJet, Flybe, KLM, 
Ryanair, Thomas Cook Airlines, Thomson Airways, Virgin Atlantic and Wizz 
Air. 
The sample comprises a range of full-service network airlines, regional 
airlines, charter airlines and low-cost airlines.  
With regard to the sampling of passengers, passengers were randomly 
selected during eight days in 2010. The questionnaire was distributed on 
different days of the week and at different times. Through the personal 
distribution of the questionnaires, a response rate of 61.3% was achieved. 
The questionnaire design was discussed in Section 4.3. The survey consists 
of an eight-page questionnaire, covering a range of behavioural and attitudinal 
questions. Data on current and planned future air travel is collected. A key 
focus is on the perception of airlines with regard to their environmental 
friendliness and on the perception of green marketing initiatives that they can 
introduce. General attitudes towards air transport and the environment are 
also collected. 
A discussion on the statistical analysis was provided in Section 4.4. The 
questionnaire contains several Likert style questions. This is common in 
research on attitudes, though introduces some issues with regard to the data 
analysis. Following common practice, the data from the Likert scales are 
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treated as interval data. Following tests on the data and based on the nature 
of the data, non-parametric tests are identified as most appropriate. The data 
has been checked for reliability and validity, both with regard to some of the 
attitudinal questions as well as the results from the cluster analysis. 
Cluster analysis was identified as a relevant technique to segment the market 
according to environmental attitudes and behaviour. A conceptual outline of 
how to conduct cluster analysis was presented in Section 4.5. A six stage 
process was identified as a systematic approach to clustering the 
respondents. 
To get a deeper understanding of airlines‟ application of green marketing 
principles, a case study approach is used. This was introduced in Section 4.6. 
Based on the research aim and objectives, the following eight hypotheses 
were presented in Section 4.7: 
1. The air passenger leisure market can be divided into different 
homogenous market segments based on passengers‟ attitudes 
towards the environment. 
2. Some air passenger leisure market segments change their travel 
behaviour, measured in the number of flights per year, in response to 
the environmental impacts of air transport. 
3. There are differences between air passenger leisure market segments 
with regard to their attitudes and preferences towards more 
environmentally-friendly airline products. 
4. Some air passenger leisure market segments are prepared to pay a 
premium price because of the environmental impacts of air travel. 
5. Some air travellers distinguish between airlines‟ green brand image. 
6. Actual environmental performance does not positively affect the eco-
positioning of airlines. 
7. Some marketing measures are more effective than others in creating a 
green airline brand image. 
8. Airlines that have invested in environmental initiatives and 
communicated these to the public achieve a better eco-positioning. 
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Finally, in Section 4.8, the rational for the methodology and data analysis was 
referred back to the theory that was discussed earlier. There is a strong 
theoretical underpinning, following Market-Orientation Strategy. 
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5 IDENTIFICATION OF GREEN MARKET 
SEGMENTS 
5.1 INTRODUCTION 
In the previous chapter the approach to market segmentation through the use 
of Cluster Analysis was discussed. In this chapter, Cluster Analysis will be 
applied to identify homogenous market segments. This Chapter will address 
Objective 1, “to identify and validate green market segments based on 
different attitudes towards air transport and the environment.”  
Section 5.2 will provide an overview of the overall sample by identifying its key 
characteristics. These characteristics will also be compared to a previous 
survey conducted by the CAA to identify similarities with regard to the sample 
composition.  
Sections 5.3 to 5.8 will apply the different stages of the clustering process that 
were identified in the previous Chapter (Section 4.5.2). These six stages are: 
1. Objectives (Purpose) of Cluster Analysis (Section 5.3), 
2. Research Design in Cluster Analysis (Section 5.4), 
3. Assumption in Cluster Analysis (Section 5.5), 
4. Deriving Clusters and Assessing Overall Fit (Section 5.6), 
5. Interpretation of Clusters (Section 5.7) and 
6. Validation and Profiling of Clusters (Section 5.8). 
In these sections, the variables for the clustering process will be identified and 
homogenous clusters created. The key features of the individual clusters will 
be provided. 
At the end of the Chapter the results from the clustering process will be linked 
to the Resource-Advantage Theory and more specifically Market-
Segmentation Strategy as identified in Chapter 2. Hypothesis 1 will be 
addressed in this chapter.  
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5.2 SUMMARY OF SAMPLE 
Before market segments are identified and analysed, an overview of the 
sample will be presented. While the data will stem from the survey, the data 
will also be compared to a survey conducted by the UK CAA in the same year 
at Liverpool John Lennon Airport (CAA, 2010a). The data will show that the 
socio-demographic and socio-economic results from the undertaken survey 
(i.e. primary research) are similar to the results from the CAA survey (i.e. 
secondary research).  
Of the 612 respondents, 593 (96.9%) provided information on their gender 
and age. The split between male and female respondents was similar, with 
51.8% of the respondents who answered that question being female and 
48.2% being male. Results from a CAA survey at Liverpool John Lennon 
Airport in 2010 shows a similar result with 53.7% of respondents being female 
and 46.3% being male. A chi-square test shows no significant difference 
between the two surveys (p > 0.05). 
The sample covers a range of different ages. 592 respondents answered this 
question. Figure 5.1 illustrates the share of respondents in each age bracket 
for the survey (2010 Survey) and the survey conducted by the CAA in 2010 
(2010 CAA). The results between the two samples are similar in most cases, 
with only noticeable differences in the 35-44 and 45-54 age bracket. It has to 
be noted that the CAA survey relates to a 16-24 years age bracket and the 
2010 survey for this research only includes travellers over 18. However, a chi-
square test shows not significant differences between the two surveys (p > 
0.05). 
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Figure 5.1: Age Distribution at Liverpool John Lennon Airport 
Source: CAA, 2010a; Author 
With regard to the respondents‟ occupation, 576 respondents (94.1%) 
provided this information. The largest segment are passengers in full-time 
employment (44.8%), followed by respondents who have permanently retired 
from work (17.9%), who are in education (11.6%), self-employed passengers 
(11.1%) and people employed part time (9.4%). The remaining 6% are either 
looking after a home or family, unemployed and seeking work, in a 
government work or training scheme, unable to work due to a short-term 
illness or injury or are permanently sick or disabled (see Table 5.1). 
Occupation n % 
Employed full time 258 44.8 
Permanently retired from work 103 17.9 
In education 67 11.6 
Self-employed 64 11.1 
Employed part time 54 9.4 
Looking after home or family 14 2.4 
Unemployed and seeking work 11 1.9 
Unable to work: short-term illness or injury, permanently sick or disabled 3 0.5 
Government work or training scheme 2 0.3 
Table 5.1: Occupation of Passengers 
The lowest response was achieved for the question on personal income. 385 
passengers (62.9%) answered this question. Figure 5.2 shows the income 
brackets of respondents, separated by the purpose of travelling 
0.0%
5.0%
10.0%
15.0%
20.0%
25.0%
16/18-24 25-34 35-44 45-54 55-64 65 over
2010 Survey 2010 CAA
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(leisure/personal trip vs. business trip vs. business and leisure/personal trip). 
The largest group with regard to income, earns between £10,001 and £20,000 
per year. The number of passengers in each group then declines with 
increasing income up to the group earning more than £60,000 a year. In the 
income group of passenger earning more than £60,000, the majority travel for 
business reasons on the day of the survey. Contrarily, share of business 
travellers in the lowest income groups is the smallest. 
The data also highlights that respondents with a relatively low income (less 
than £10,000) still show a high propensity to travel by air, with 15.3% of 
respondents falling into this income bracket. The high share of low-cost 
airlines (and therefore lower fares) might be a reason why a relatively large 
number of passengers with low income use the airport. To improve response 
rates, in this survey only income brackets (rather than actual income) was 
recorded. The 2010 CAA survey shows that Liverpool John Lennon Airport in 
comparison to the other eleven airports in the same survey, is characterised 
by the second lowest mean income16 of passengers (only passengers at East 
Midlands Airport had a lower mean income).  
 
Figure 5.2: Personal Income before Tax and other Deductions (n = 414) 
                                            
16
 This survey asked for personal income of passengers while the 2010 CAA survey asked 
business passengers for their personal income and leisure passengers for their household 
income. 
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Overall, on the eight days of the survey a large majority of respondents 
travelled for leisure/personal reasons (80.0%); 16.0% of respondents travelled 
for business purposes and 4.0% for both. These figures are typical for many 
UK airports which generally have a high proportion of leisure traffic and a 
relatively low number of business travellers. A survey of twelve UK airports by 
the CAA shows that 77.9% of respondents travelled for leisure reasons with 
the remaining passengers flying for business purposes (CAA, 2010c). It has to 
be noted though, that the CAA survey only differentiates between business 
and leisure travel and does not offer the opportunity to choose both.  
The majority of respondents travelled to the airport from postcodes in the 
Northwest of England, with the largest Postcode Area being “L” (Liverpool, 
42.2%). Figure 5.3 illustrates the postcode areas where respondents travelled 
from on the day of the survey. The darker green the areas are shaded the 
more respondents travelled from that area, with the bright yellow areas 
indicating that only few passengers (as little as one for most areas) have 
travelled from these Postcode Areas. The map demonstrates that while there 
is a core area in the Northwest (mainly Merseyside, Lancashire and Greater 
Manchester), passengers also travel to the airport from regions further away 
from the airport. Besides the area around Liverpool and Manchester, the 
airport attracts also a considerable number of passengers from the Leeds 
conurbation, North and Mid Wales and Staffordshire. Smaller numbers of 
passengers originated from North Yorkshire and Cumbria. As expected the 
number of passengers decreases with distance from the airport, with the LS 
Postcode Area (Leeds) being an exception. This could be because of the 
good transport links between the two cities (M62 and North TransPennine 
line). 
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Figure 5.3: Postcode Areas where respondents travelled from 
Source: Microsoft MapPoint; Author 
It has to be noted though that just under half of the respondents (n=270) 
provided a postcode. One reason is that some passengers indicated not to 
know the postcode where they travelled from. Another reason could be 
related to privacy issues, particularly for those who travelled from their home 
address. Despite the low response rate with regard to the Postcode Area 
where passengers were travelling from, the data shows similar results to the 
2010 CAA survey. In the CAA survey, 81.9% of respondents started or ended 
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their journey in the Northwest of England, with the second largest group 
(7.2%) originating or terminating their trip in the Yorkshire and Humber region. 
In the next sections, the cluster process will be discussed. 
5.3 PURPOSE OF CLUSTER ANALYSIS 
Driven by Hypothesis 1 that was developed earlier, cluster analysis was 
identified as an appropriate technique to identify differences in market 
segments. Before the differences can be analysed, a robust approach to 
segmenting the market must be developed and applied. In Section 4.5.2 the 
clustering process was introduced. Initially the purpose (objective) of cluster 
analysis needs to be identified.  
Therefore the purpose of the cluster analysis is to: 
 Identify market segments with regard to environmental attitudes and 
travel behaviour. 
 Generate an understanding of the characteristics of the different market 
segments. 
 Identify the impact of different environmental marketing initiatives 
(marketing mix) on different market segments. 
This chapter will predominantly address the identification of market segments 
and develop the most appropriate ways to create relatively homogenous 
clusters. 
The underlying reason for applying cluster analysis relates directly to Market-
Segmentation Strategy that was discussed in Section 2.4.4. In Resource-
Advantage Theory, markets are heterogeneous and therefore in order to 
adapt the marketing mix and generate competitive advantage it is beneficial 
for companies to segment the market into more homogeneous clusters. This 
enables companies to serve the individual segments better. 
Variable choice for the cluster analysis should be based on the purpose of the 
analysis. Given the length of the questionnaire and the number of questions 
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there are numerous variables available that could be included in the clustering 
process. Therefore, the choice of variables does not only relate to each 
individual variable that is chosen (quality) but also to the number of variables 
that are included in the clustering process (quantity). 
As there are no rules with regard to the number of variables used and the 
choice of variable, it is up to the researcher to identify the most appropriate 
number of variables for a specific type of research. Therefore, several rounds 
of clustering runs were performed where different variables were evaluated to 
be included in the final clustering procedure. Key criteria in the choice of 
variables are that the variables are relevant with regard to the aim and 
objectives and that the variables help to show internal homogeneity and 
external heterogeneity (i.e. that the clusters sufficiently differ from each other).  
Based on the iterative approach mentioned in the previous paragraph, eight 
variables (seven attitudinal and one behavioural) are chosen to be included in 
the cluster analysis. The data stems from eight 5-point Likert questions, all 
treated as interval data. 
Attitudinal Statements: 
1. Air travel is essential to the UK economy and the country‟s continuing 
prosperity. 
2. Air travel is a significant contributor to climate change. 
3. Some airlines do more for the environment than others. 
4. Passengers should pay more to fly because of the negative 
environmental aspects of aviation. 
5. Airlines that have higher CO2 emissions should pay higher taxes and 
charges to operate at UK airports. 
6. The effectiveness of reducing airlines‟ environmental impact: Airlines 
using newer aircraft. 
7. The effectiveness of reducing airlines‟ environmental impact: Airlines 
having a positive attitude towards the environment. 
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Behavioural Statement: 
8. I always look for the cheapest flights. 
The first two attitudinal variables are chosen to include a general attitude 
towards air transport from an economic perspective and the attitude towards 
the environmental impacts of air transport. Variable 2 directly relates to the 
objectives of this research, as one of the key elements is to address 
differences in attitude towards the impact of air transport on the environment.  
Variable 3 is chosen to include a differentiation element with regard to 
individual airlines‟ approach to environmental issues in air transport. This 
variable enables to identify if some market segments see certain airlines as 
more proactive than others in their attempt to address the negative 
environmental impacts of air transport.  
Variables 4 and 5 include attitudes towards tackling environmental issues with 
monetary instruments, addressing passengers and airlines directly. This can 
be used to segment passengers according to their willingness to pay for 
environmental damage created by airlines. Using these variables helps to 
distinguish between clusters not only based on their general attitude towards 
air transport and the environment but also to establish whether passengers 
actively support paying for the negative externalities of air transport.  
While the first five variables addressed general attitudes, Variables 6 and 7 
are chosen to segment respondents according to how they perceive initiatives 
of the industry to address the environmental impact of airlines. These 
variables relate to how airlines can actively introduce green elements to their 
marketing mix. These two initiatives were chosen as they are perceived as the 
two most effective measures out of the nine measures presented to 
respondents.  
The final variable (8) is related to respondents‟ behaviour when booking 
flights, which can be seen as a proxy for the willingness to pay for flights. This 
enables to identify if certain segments are more price sensitive than others 
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and link price sensitivity with the willingness to pay for environmental impacts 
(Variables 4 and 5). 
Once the variables for the cluster analysis are identified, the next step is to 
design the cluster analysis.  
5.4 RESEARCH DESIGN IN CLUSTER ANALYSIS 
In this research, a two-stage cluster analysis is performed (as illustrated in 
Figure 4.4, p. 98). Using hierarchical clustering the appropriate number of 
clusters is identified. Ward‟s method is chosen as the applied agglomerative 
algorithm using squared Euclidean distance as distance measurement. 
Before clusters can be formed, the data needs to be checked for outliers. This 
is done after the hierarchical clustering and before the k-means clustering 
process. Using a dendrogram and the agglomerations schedule in the initial 
hierarchical clustering process, the data is checked for outliers. For illustrative 
purposes, the dendrogram of the initial clustering round (hierarchical 
clustering) is shown in Figure 5.4 (p. 121). Due to the high number of cases 
individual cases cannot be recognised. However it is recognisable that there 
are no major outliers in the data. Similarly the agglomeration schedule 
constitutes of nearly 500 stages and will therefore not be presented. 
Furthermore the dendrogram can give an indication with regard to the 
appropriate number of clusters to be chosen. Figure 5.4 indicates that a five-
cluster-solution might be an appropriate number of clusters. However further 
analysis on the number of clusters will be provided later as part of the 
“Deriving Clusters”-stage of the cluster process (Section 5.6).  
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Figure 5.4: Dendrogram  
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Furthermore, once the clusters are identified and the respondents are 
classified, distances from cluster centres (visualised by using box plots) are 
used to identify and eliminate outliers after the clustering process. Figure 5.5 
illustrates a five cluster solution and respective outliers. Particularly case “495” 
can be recognised as very different to other cases in this cluster and therefore 
can be identified as an “outlier”. Outliers were removed to avoid distortion of 
the data. 
 
Figure 5.5: Outliers in Clusters (Box plots) 
In this research, all variables used the same scale (5-point Likert). Assuming 
that the respondents use the scales similarly17, standardising the variables is 
not necessary (Norušis, 2011). 
                                            
17
 This is assumed, as respondents were not presented with numbers (i.e.1 to 5) but 
statements (e.g. Strongly agree, Agree, Neither agree or disagree, Disagree, Strongly 
disagree).  
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5.5 ASSUMPTION IN CLUSTER ANALYSIS 
Assumptions made for the use of cluster analysis mainly relate to the 
representativeness of the sample and the non-presence of substantial 
multicollinearity. 
The representativeness of the sample is not a unique assumption for cluster 
analysis but relates to the whole research in general. Therefore in the next 
paragraphs, the issues of multicollinearity with regard to this research will be 
addressed. 
The data from the eight chosen variables was checked for multicollinearity, 
using a correlation matrix (which only shows interdependencies between two 
variables) and calculating VIF (variance inflation factor) and tolerance values.  
Using the three criteria suggested by Field (2009), the results from these 
calculations show low levels of multicollinearity. Spearman‟s correlation 
coefficient (non-parametric statistic for correlations) is highest for Variables 2 
and 5 with a value of 0.370. This is considerably below the value of 0.80 
suggested by Field (2009) for high correlation. The largest VIF is 1.299 (for 
Variable 5) and therefore below the critical level of 10. The average VIF is 
1.174 (i.e. not substantially higher than 1). The tolerance statistic for all 
variables is larger than 0.2 (the lowest is 0.770 for Variable 5). 
The analysis shows low multicollinearity between the eight variables chosen. 
As initially discussed, choice of variables is crucial in cluster analysis to 
generate useful results. The low multicollinearity supports the choice of 
variables. 
5.6 DERIVING CLUSTERS AND ASSESSING OVERALL FIT 
From the initial hierarchical clustering, preliminary results are generated, 
which helped to select the number of clusters, obtain centroids for each 
cluster and identify outliers (see Section 4.5.4).  
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With regard to the numbers of clusters, the coefficients from the 
agglomeration schedule are analysed (Table 5.2). For clarity reasons only the 
last ten stages of the agglomeration schedule are displayed; these are also 
the relevant stages with regard to the application of a stopping rule to 
determine the number of clusters. The table illustrates two “demarcation 
points” (Burns and Burns, 2008, p. 561) in the “Coefficients” column. The first 
is from stage 538 to 539 with an increase in the coefficient of over 135 (which 
is higher than the previous increases and an even clearer point from stage 
541 to 542 (an increase of over 504). While the clearer demarcation point lies 
between stages 541 and 542 and suggests a two-cluster solution, this would 
provide little practical value. Initially the stopping rule suggests as second 
solution five clusters (i.e. based on the large increase from stage 538 to 539).  
Stage 
Cluster Combined 
Coefficients 
Stage Cluster First 
Appears Next Stage 
Cluster 1 Cluster 2 Cluster 1 Cluster 2 
533 1 3 1826.694 519 532 539 
534 8 9 1889.721 511 525 539 
535 2 7 1962.203 530 520 538 
536 5 28 2040.626 522 526 541 
537 6 15 2133.160 529 518 540 
538 2 11 2228.724 535 527 540 
539 1 8 2364.501 533 534 541 
540 2 6 2508.485 538 537 542 
541 1 5 2671.571 539 536 542 
542 1 2 3176.390 541 540 0 
Table 5.2: Agglomeration Schedule 
However, the stopping rule, using the coefficients from the agglomeration 
schedule, is only one possible way of identifying the appropriate number of 
clusters. Hair et al. (1998) suggest adopting an iterative approach which is 
also applied. Several possible numbers of clusters (i.e. from three to seven 
cluster solutions) are trialled, which also results in a five-cluster-solution as an 
appropriate number, as any larger number would be impractical. 
From the initial hierarchical clustering approach, cluster centres for each of 
the five clusters and the eight variables are identified (Table 5.3). 
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1 1.70 1.79 2.25 2.15 1.86 1.66 1.90 1.70 
2 1.67 2.80 3.04 3.91 3.19 2.27 2.71 1.59 
3 1.90 2.52 2.27 3.35 2.15 1.79 1.97 3.15 
4 1.49 2.90 2.34 4.11 3.18 1.33 1.71 1.34 
5 1.76 1.99 2.36 3.50 2.11 1.92 1.53 1.42 
Table 5.3: Initial Cluster Centres (Hierarchical Clustering) 
The cluster centres from the hierarchical clustering approach are then used as 
initial cluster centres for a k-means clustering, i.e. they are the starting point 
for this second approach to clustering. 
To identify the importance of the eight variables in the clustering process, a 
one-way ANOVA is conducted. While the significance levels should be 
disregarded (because the aim of the cluster analysis is to maximise 
differences between clusters), the F statistic can be used to identify the 
importance of the variables in the clustering process (Norušis, 2011). Large F 
values indicate a larger contribution to the difference in the clusters than 
smaller variables (Hung, 2004).  
The F statistic in Table 5.4 shows that variables related to passengers‟ 
willingness to pay account for the main differentiating factor between the 
clusters. Variables 3 (F = 209.424) and 8 (F = 126.242) have a major impact 
on the segmentation. Therefore it can be expected that the differences 
between the segments is largest for these two variables. The F statistics 
highlight that particularly those variable that relate directly to the hypotheses 
(e.g. air travel‟s contribution to climate change; premium pricing because of 
the environmental impacts of air travel) contribute to the differences between 
clusters. Respondents‟ attitude towards the economic contribution of air travel 
(Variable 1; F = 9.136) had the smallest impact on differentiation between the 
clusters. 
 
126 
No. Variable 
Cluster Error 
F Sig. Mean 
Square 
df 
Mean 
Square 
df 
1 Air travel is essential to the UK 
economy and the country‟s continuing 
prosperity 
3.842 4 .421 538 9.136 .000 
2 Air travel is a significant contributor to 
climate change 
37.154 4 .545 538 68.166 .000 
3 Passengers should pay more to fly 
because of the negative environmental 
aspects of aviation 
91.223 4 .436 538 209.424 .000 
4 Some airlines do more for the 
environment than others 
13.391 4 .487 538 27.481 .000 
5 Airlines that have higher CO2 
emissions should pay higher taxes and 
charges to operate at UK airports 
41.472 4 .557 538 74.517 .000 
6 Airlines using newer aircraft 22.678 4 .427 538 53.115 .000 
7 Airlines having a positive attitude 
towards the environment 
22.509 4 .563 538 39.978 .000 
8 I always look for the cheapest flights 48.327 4 .383 538 126.242 .000 
The F tests should be used only for descriptive purposes because the clusters have been 
chosen to maximize the differences among cases in different clusters. The observed 
significance levels are not corrected for this and thus cannot be interpreted as tests of the 
hypothesis that the cluster means are equal. 
Table 5.4: K-Means ANOVA for Clustering Variables 
However it was decided to keep this variable in the clustering process to also 
include non-environmental related variables in the clustering process and take 
the economic contribution of air transport into consideration. Overall the data 
in Table 5.4 supports the choice of variable for the cluster analysis. 
Besides evaluating the choice of variables, also the size of clusters should be 
addressed to assess to overall cluster fit. Hair et al. (1998) point out that large 
variations in clusters sizes and particularly clusters with very few cases can be 
an issue and require further observation. Overall 543 respondents were 
classified in one of the five clusters. Figure 5.6 shows that with regard to the 
relative cluster sizes, Cluster 3 is smaller than the others, yet not to the extent 
that this cannot be explained by structural aspects of the sample (the 
characteristics of the different clusters will be discussed at later stage). In 
absolute terms, the largest cluster (5) contains 157 respondents and the 
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smallest (Cluster 3) 63 respondents. The latter number cannot be seen as a 
very small number and therefore does not highlight any problems with the 
clustering process (e.g. issues arising from outliers). 
 
Figure 5.6: Cluster Sizes 
Both the choice of variables (statistical analysis) and the cluster sizes (similar 
sizes) illustrate the appropriateness of the approach and suggest a good fit of 
the analysis.  
5.7 INTERPRETATION OF CLUSTERS 
5.7.1 Analysis of Cluster Centroids 
Following the results from the k-means cluster analysis, the centroids of each 
variable in each cluster, are used to label the clusters with a representative 
name. The interpretation of the clusters is also the first step in profiling the 
clusters. The Table 5.5 illustrates the cluster centres of each variable for the 
five clusters. 
The table shows that some clusters are very similar with regard to some 
variables (e.g. Variable 1). However despite the little variation, as indicated in 
Table 5.4 (p. 126) and as expected, the differences between the clusters are 
18.20% 
20.10% 
11.60% 
21.20% 
28.90% 
Cluster 1 (n = 99) Cluster 2 (n = 109) Cluster 3 (n = 63)
Cluster 4 (n = 115) Cluster 5 (n = 157)
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statistically significant (p < 0.05). In comparison to Variable 1, other variables 
show more variation between the clusters (e.g. Variable 3).  
Table 5.5: Final Cluster Centres (k-means Clustering) 
Distances between cluster centres are a popular measurement to contrast 
different clusters (Sung, 2004). Table 5.6 illustrates the similarities and 
dissimilarities between the clusters, using the distance between the clusters 
centres of each cluster.  
Cluster 1 2 3 4 5 
1  2.807 2.213 3.084 1.764 
2 2.807  2.514 1.880 2.165 
3 2.213 2.514  2.711 2.232 
4 3.084 1.880 2.711  1.924 
5 1.764 2.165 2.232 1.924  
Table 5.6: Distances between cluster centres 
The above table shows that Clusters 1 and 5 are most similar (1.764), while 
Clusters 1 and 4 are the most dissimilar (3.084). This is further highlighted 
when the data from Table 5.5 is presented graphically in Figure 5.7. The 
figure illustrates the differences and similarities for each variable and cluster. 
Variable 
Cluster 
1 2 3 4 5 
1 Air travel is essential to the UK economy and the 
country‟s continuing prosperity 
1.70 1.71 2.06 1.45 1.71 
2 Air travel is a significant contributor to climate 
change 
1.81 2.64 2.51 3.18 1.92 
3 Passengers should pay more to fly because of the 
negative environmental aspects of aviation 
1.88 3.81 2.98 4.34 3.59 
4 Some airlines do more for the environment than 
others 
2.38 3.08 2.46 2.46 2.19 
5 Airlines that have higher CO2 emissions should pay 
higher taxes and charges to operate at UK airports 
1.98 3.28 2.32 3.08 2.04 
6 Airlines using newer aircraft 1.75 2.49 2.05 1.24 1.77 
7 Airlines having a positive attitude towards the 
environment 
1.91 2.75 2.08 1.79 1.62 
8 I always look for the cheapest flights 1.66 1.45 3.33 1.50 1.41 
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Figure 5.7: Cluster Centres 
As indicated in the ANOVA (p. 126), when analysing the differences between 
the clusters, there is little difference between the clusters in their perception of 
air transport‟s contribution to the economy (Variable 1).  
Moving to Variable 2 (air travel‟s contribution to climate change) differences 
between the clusters appear. Particularly the difference between Cluster 1 
and Cluster 4 becomes apparent, with Cluster 4 being the only cluster that 
has a mean value of more than 3 (i.e. predominantly disagreeing with air 
transport‟s contribution to climate change). 
The F statistic in Table 5.4 (p. 126) identified Variable 3 (Passengers paying 
more to fly because of the environmental impacts of air transport) as the major 
contributing factor in the difference between the clusters. This becomes also 
visible in Figure 5.7 with the large gap between Cluster 1 (which is mainly 
supportive of this idea) and Cluster 4 (largely against increases in fares for 
environmental reasons). Variable 3 generally shows differences between the 
clusters with only Clusters 2 and 5 having similar mean values.  
1.00
1.50
2.00
2.50
3.00
3.50
4.00
4.50
1
 A
ir
 t
ra
ve
l i
s 
es
se
n
ti
al
 t
o
 t
h
e 
U
K
 
ec
o
n
o
m
y 
an
d
 t
h
e 
co
u
n
tr
y’
s 
co
n
ti
n
u
in
g 
p
ro
sp
er
it
y 
2
 A
ir
 t
ra
ve
l i
s 
a 
si
gn
if
ic
an
t
co
n
tr
ib
u
to
r 
to
 c
lim
at
e
 c
h
an
ge
3
 P
as
se
n
ge
rs
 s
h
o
u
ld
 p
ay
 m
o
re
 t
o
 f
ly
b
ec
au
se
 o
f 
th
e 
n
e
ga
ti
ve
en
vi
ro
n
m
e
n
ta
l a
sp
ec
ts
 o
f 
av
ia
ti
o
n
4
 S
o
m
e 
ai
rl
in
e
s 
d
o
 m
o
re
 f
o
r 
th
e
en
vi
ro
n
m
e
n
t 
th
an
 o
th
e
rs
5
 A
ir
lin
es
 t
h
at
 h
av
e
 h
ig
h
e
r 
C
O
2
em
is
si
o
n
s 
sh
o
u
ld
 p
ay
 h
ig
h
er
 t
ax
es
an
d
 c
h
ar
ge
s 
to
 o
p
er
at
e
 a
t 
U
K
…
6
 A
ir
lin
es
 u
si
n
g 
n
ew
er
 a
ir
cr
af
t
7
 A
ir
lin
es
 h
av
in
g 
a 
p
o
si
ti
ve
 a
tt
it
u
d
e
to
w
ar
d
s 
th
e
 e
n
vi
ro
n
m
en
t
8
 I 
al
w
ay
s 
lo
o
k 
fo
r 
th
e
 c
h
ea
p
es
t
fl
ig
h
ts
Cluster 1
Cluster 2
Cluster 3
Cluster 4
Cluster 5
130 
With regard to Variable 4 (the differences in airlines‟ environmental 
commitments) the figure shows that Clusters 1, 3, 4 and 5 are relatively 
similar while Cluster 2 shows a higher mean value, i.e. has a more sceptical 
and negative perception with respect to the differences between airlines.  
Variable 5 (attitude towards airlines‟ responsibility to pay for negative 
environmental impacts) shows that Clusters 1 and 5 are relatively similar in 
their mean values and so are Clusters 2 and 4, with the latter ones opposing 
the idea and the first two being in favour. 
Variable 6 (the use of newer aircraft to address environmental issues) shows 
major differences between Clusters 2 and 4. Cluster 4 is highly supportive of 
this approach, while Cluster 2 is more sceptical with a higher mean value. Yet 
it can be noted that this cluster‟s mean is also lower than 3, i.e. showing 
overall a positive attitude towards this measure.  
Similarly to Variable 4, there is little difference of the mean values for Variable 
7 (perception of airlines having a positive attitude to the environment) 
between Clusters 1, 3, 4 and 5. Cluster 2 is again more sceptical but largely 
still supportive. It can be noted that apart from Variable 1 and Variable 6, this 
is the only variable where all clusters‟ means are below a value of “3”, the 
point where positive attitude (“agree”) turns into negative attitude (“disagree”). 
Variable 8 (price sensitivity) has very similar mean values for four clusters (1, 
2, 4 and 5), yet Cluster 3 is characterised by a significantly different mean 
value. The Figure also shows a key feature of Cluster 3: while all other 
clusters have low scores for Variable 8, Cluster 3 shows the low importance of 
price for this cluster. 
The analysis of the differences between the cluster centres for the five 
clusters shows that while some clusters are similar with regard to certain 
variables (e.g. Variable 1) others show more variation between the clusters 
(e.g. Variable 3). It is also noticeable that some clusters have similar cluster 
centres for some variables, yet show large differences for other variables. E.g. 
Clusters 1 and 4 are similar with respect to Variables 4 and 7, yet are 
characterised by large dissimilarities for Variable 3. 
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5.7.2 Cluster Labelling 
The cluster centres will be used to label the five clusters in accordance with 
their characteristics. Using the data provided in Table 5.5 and Figure 5.7, the 
clusters are allocated labels that characterise the different segments. 
Cluster 1 is labelled as the “Environmental Sympathisers” (ES) among the 
respondents. This segment mostly agrees that air transport contributes to 
climate change and suggests that both passengers and airlines should pay 
more for flying because of its environmental performance. Particularly 
Variable 3 (Passengers should pay more to fly because of the negative 
environmental aspects of aviation) is an outstanding feature of this cluster that 
differentiates it from the other clusters that all have a predominantly negative 
attitude towards this statement.  
Cluster 2 is characterised by a “pessimistic” attitude, which gives the label to 
this segment (“Pessimistic Travellers”, PT). Respondents in this segment are 
generally more sceptical with regard to measures that airlines can introduce to 
address environmental issues and oppose environmental charges for 
passengers or airlines. This cluster has the highest scores18 for four of the 
eight variables (4, 5, 6 and 7) with three variables (3, 4 and 5) above a value 
of “3”, i.e. disagreeing with the proposed statements.  
As mentioned above, Cluster 3 mainly differentiates itself from the other 
segments in its price elasticity. It is the only segment which has a cluster 
centre of more than 3 for Variable 8 (i.e. respondents mainly disagree that 
they are always looking for the cheapest flights). In comparison to the other 
clusters, Cluster 3 attaches the lowest importance of air travel‟s contribution to 
the economy. Based on these characteristics, Cluster 3 is labelled as the 
“Relaxed Travellers” (RT). 
Cluster 4 are respondents who are most critical about the environmental 
impact of air travel and strongly opposing environmental fees. This is 
illustrated by some extreme values for Variables 2 (air transport‟s contribution 
to climate change) and 3 (passengers paying more in response to negative 
                                            
18
 Where 1 = “Strongly agree” and 5 = “Strongly disagree”. 
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environmental aspects of aviation), for which this cluster has the highest mean 
scores. Yet they also are the most supportive group for the environmental 
benefits of new aircraft. Based on these characteristics, this cluster has been 
labelled “Technology Supporters” (TS). 
Cluster 5 is labelled as “Cheap and Cheerful Travellers” (CC). Generally this 
cluster is not characterised by any extreme values of its cluster centres (i.e. it 
never has the highest and only in one case marginally the lowest mean 
value), yet it is distinct from the other clusters. Many characteristics are similar 
to those of the “Environmental Sympathisers” which is also reflected in the low 
distance between their cluster centres (Table 5.6, p. 128). However, while the 
Cheap and Cheerful Travellers recognise the environmental impacts of air 
travel, they oppose higher air fares in response to the negative effects of 
flying. 
5.8 VALIDATION AND PROFILING OF CLUSTERS 
5.8.1 Internal Validity 
Given the importance of validating the results from cluster analyses, the 
results of the clustering process were checked for internal and external 
validity, replicability as well as for operational validity. 
Contingency tables, using the eight chosen variables, were used to evaluate 
the internal validity. Appendix 4 shows the cross tabulations for each of the 
clusters against the variables. As expected there are a large number of cells 
with less than five respondents (cf. Saunders, 1994) therefore a chi-square 
test is not appropriate. Following custom practice (Saunders, 1994) only 
cluster counts and percentages are shown in the Appendix. These counts in 
the cross tabulations show the differences between the five clusters. The data 
in the cross tabulations confirms the internal validity of the clusters as each of 
the clusters is characterised by a different response profile. 
Further, to evaluate internal validity statistical analysis on the means of 
clusters can be applied (Saunders, 1994). In the previous section the 
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statistically significant differences of the mean values (cluster centres) was 
discussed. While this is expected, it also supports the claim of internal validity 
between the different clusters. 
5.8.2 External Validity 
Two demographic variables (nominal data) which were not applied in the 
clustering process are used to verify the differences between clusters 
(external validity). Following common practice (e.g. Pronello and Camusso, 
2011; Saunders, 1994) gender and age are chosen to identify if these 
descriptive variables significantly differ between the clusters.  
A chi-square test is performed to analyse the differences between the 
clusters.  
 Cluster Number of Case Pearson 
Chi-
Square 
Sig. 
 1 2 3 4 5 
Age Band 18-24 23 18 6 20 39 
51.505 0.000 
25-34 20 25 7 24 48 
35-44 19 24 7 15 19 
45-54 14 20 10 21 17 
55-64 18 9 17 22 24 
65+ 5 12 15 12 10 
Gender Female 51 55 40 39 88 
18.949 0.001 
Male 48 54 22 75 69 
Table 5.7: Pearson Chi-Square Test on Descriptive Variables 
As illustrated in Table 5.7, both age category and gender are significantly 
different (p < 0.05) between the clusters. The analysis supports the claim that 
there is also external validity to the performed cluster analysis. Clusters do not 
only vary according to the variables used in the cluster analysis but also 
between nominal variables that have not been used in the clustering process.  
5.8.3 Replicability 
With regard to replicability, following the common approach to split the whole 
sample, two randomly selected samples (about 50% of respondents in each 
134 
of the split samples) are chosen. The two split samples undergo the same 
sampling procedure (hierarchical clustering followed by k-means clustering). 
Then the split samples are compared to the characteristics of the total sample 
and are allocated a cluster number based on the most common 
characteristics. These are then compared to the original full sample clusters. 
Table 5.8 illustrates the cluster centres for the overall sample (Total) and the 
two split samples (SS1 and SS2). The two split samples are compared to the 
full sample based on absolute cluster centres (i.e. the actual value) and 
relative clusters centres (i.e. highest and lowest value for each variable). 
Green numbers show the cluster with the lowest value for a variable, while red 
values show the highest value for each variable (e.g. for Variable 1, Cluster 4 
has the cluster centre with the lowest value for the overall sample and Cluster 
3 with the highest value for the overall sample). 
With regard to their relative values, the split samples show good consistency 
with the overall sample. Dark green shading shows variables where both split 
samples and the total sample either have the lowest or highest value for the 
cluster centres. For example for Variable 2, Cluster 1 has the lowest value 
(i.e. most agreement) in both the split samples as well as the total sample 
while Cluster 4 has the highest value in all three cases. Fields with a light 
green shading show cases where at least one of the two split samples holds 
the same relative position (i.e. highest or lowest value) as the total sample. 
Furthermore statistical analyses are performed on the two split samples. 
Using the Mann-Whitney test, for many cluster centres no statistically 
significant differences between the two split samples can be identified (In 
Table 5.8 these values are marked with an “*”). 
The results from the two split samples show a good consistency with the 
whole sample: e.g. one of the five clusters showing low price-elasticity (i.e. a 
high score19 for “I always look for the cheapest flight”) and a low importance of 
the contribution of air travel to the economy (i.e. a relatively high score20 for 
                                            
19
 Where 1 = “Strongly agree” and 5 = “Strongly disagree”. 
20
 Where 1 = “Strongly agree” and 5 = “Strongly disagree”. 
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“Air travel is essential to the UK economy and the country‟s continuing 
prosperity”). 
No. Variable 
Cluster 
1 2 3 4 5 
1 
Total 1.70 1.71 2.06 1.45 1.71 
SS1 1.66* 1.67* 1.83 1.39 1.73 
SS2 1.78* 1.77* 2.55 1.84 1.39 
2 
Total 1.81 2.64 2.51 3.18 1.92 
SS1 1.86 2.41* 2.06* 3.68 2.15 
SS2 1.64 2.44* 2.18* 2.98 2.82 
3 
Total 1.88 3.81 2.98 4.34 3.59 
SS1 3.58 3.61* 1.95 4.55 3.79 
SS2 2.59 3.33* 2.55 4.10 4.09 
4 
Total 2.38 3.08 2.46 2.46 2.19 
SS1 2.19* 2.96* 2.52* 2.77* 2.19* 
SS2 2.23* 2.86* 2.36* 2.78* 2.28* 
5 
Total 1.98 3.28 2.32 3.08 2.04 
SS1 1.75 3.12 1.89* 3.00 3.50 
SS2 1.99 2.79 2.00* 3.58 2.22 
6 
Total 1.75 2.49 2.05 1.24 1.77 
SS1 1.84* 2.73* 1.71* 1.39 1.29 
SS2 1.81* 2.53* 1.73* 1.70 1.53 
7 
Total 1.91 2.75 2.08 1.79 1.62 
SS1 1.55* 2.65 1.94* 2.20* 1.56 
SS2 1.53* 3.14 1.82* 1.96* 1.80 
8 
Total 1.66 1.45 3.33 1.50* 1.41 
SS1 1.45* 1.59* 2.29 1.61* 1.58 
SS2 1.56* 1.61* 4.09 1.96* 1.31 
Table 5.8: Cluster Centres: Sample and Split Samples (SS1 and SS2) 
Splitting the sample and analysing the results shows that the cluster analysis 
on the overall sample fulfils the replicability criteria. However it has to be 
borne in mind that this approach does not constitute an objective measure of 
reliability (Punj and Stewart, 1983).  
Therefore, several authors suggest further the use of discriminant analysis 
(e.g. Punj and Stewart, 1983; Saunders, 1994). Following Sung‟s example 
(2004), discriminant analysis was used to confirm the replicablity of the cluster 
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analysis. Table 5.9 illustrates the classification results from the discriminant 
analysis, based on the classification of the cluster analysis. 
Cluster Number 
of Case 
Predicted Group Membership 
Total 
1 2 3 4 5 
Count 
1 97 1 1 0 0 99 
2 1 103 2 3 0 109 
3 0 0 61 0 2 63 
4 1 2 2 109 1 115 
5 0 0 1 2 154 157 
% 
1 98.0 1.0 1.0 .0 .0 100.0 
2 .9 94.5 1.8 2.8 .0 100.0 
3 .0 .0 96.8 .0 3.2 100.0 
4 .9 1.7 1.7 94.8 .9 100.0 
5 .0 .0 .6 1.3 98.1 100.0 
Table 5.9: Classification Results: Discriminant Analysis 
For each cluster over 90% of the respondents have been correctly classified, 
with an overall result of 96.5% of cases correctly assigned (e.g. Sung (2004) 
had 92.4% of cases correctly assigned). This figure validates the results from 
the cluster analysis with regard to replicability. 
Both approaches with regard to replicability of the clustering process support 
and validate the findings from the clustering process and give confidence that 
the identified clusters are stable and replicable.  
5.8.4 Operational Validity 
Operational validity relates to the usefulness and practical application of the 
identified clusters. To increase the usefulness of the cluster solution, the 
number of clusters plays an important role. Therefore, as discussed earlier, a 
five-cluster solution is favoured over any other solution. Fewer clusters would 
provide less distinction in the cluster characteristics, while more clusters 
would make some clusters quite small and less relevant for companies. 
To enable the extension of the identified clusters from the sample to the whole 
population, Saunders (1994) recommends the use of descriptive variables 
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(e.g. geographic locations, age band). As highlighted in Section 5.8.2, where 
demographic variables are used to show the external validity of the cluster 
solution, the characteristics of these descriptive variables can be of use for 
practical purposes; i.e. the clusters have distinct demographic features that 
can be used for identifying segments.  
5.8.5 Profiling 
Profiling relates to identifying the characteristics of the clusters using variables 
that have not previously been included in the clustering process. The analysis 
of the external validity identified already some significant differences based on 
descriptive variables. In profiling this is taken a step further to describe, rather 
than determine the clusters (Hair et al., 1998).  
The clusters however do not only vary by the previously used variables, but 
also by socio-demographic variables. Table 5.10 gives an overview of the 
characteristics of the five clusters with regard to gender, age, occupation and 
personal income.  
For gender, age band and occupation, the percentages relate to those 
passengers that have provided this type of information; with respondents not 
providing the information being disregarded in this table (fewer than 3% of 
respondents withheld that information). In the case of personal incomes, the 
percentages also relate to those passengers that have provided the 
information. However as the non-respondents in all segments were more than 
30%, the last row shows the percentage of passengers that withheld this 
information for each segment. 
The chi-square test shows significant differences of gender (p < 0.05) 
between clusters. Clusters 1 and 2 (Environmental Sympathisers and 
Pessimistic Travellers) and to some respect Cluster 5 (Cheap and Cheerful 
Travellers) have an equal mix of male and female respondents. Contrarily, 
Cluster 3 (Relaxed Travellers) consists of more female travellers while Cluster 
4 (Technology Supporters) is dominated by male passengers. 
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C1 C2 C3 C4 C5 
Total 
ES PT RT TS CC 
Gender
21
 
Female 51.5% 50.5% 64.5% 34.2% 56.1% 50.5% 
Male 48.5% 49.5% 35.5% 65.8% 43.9% 49.5% 
Age band 
18-34 43.4% 39.8% 21.0% 38.6% 55.4% 42.6% 
35-54 33.3% 40.7% 27.4% 31.6% 22.9% 30.7% 
> 54 23.2% 19.4% 51.6% 29.8% 21.7% 26.7% 
Occupation 
Self-employed 15.5% 15.1% 4.9% 11.6% 9.3% 11.6% 
Employed full time 43.3% 37.7% 42.6% 49.1% 48.3% 44.8% 
Employed part time 11.3% 6.6% 14.8% 6.3% 9.3% 9.1% 
Looking after home or family 2.1% 4.7% 0.0% 2.7% 0.7% 2.1% 
Permanently retired from work 13.4% 17.0% 32.8% 17.0% 14.6% 17.5% 
Unemployed and seeking work 1.0% 3.8% 1.6% 1.8% 1.3% 1.9% 
In education 13.4% 12.3% 3.3% 11.6% 15.2% 12.1% 
Government work or training scheme 0.0% 0.9% 0.0% 0.0% 0.7% 0.4% 
Unable to work 0.0% 1.9% 0.0% 0.0% 0.7% 0.6% 
Personal Income (p.a.) 
< £ 20,001 29.0% 53.7% 44.7% 27.4% 44.7% 39.7% 
£ 20,000-40,000 43.5% 26.9% 31.6% 42.5% 35.0% 36.3% 
£ 40,001-60,000 14.5% 14.9% 7.9% 16.4% 15.5% 14.6% 
> £60,000 13.0% 4.5% 15.8% 13.7% 4.9% 9.4% 
       
Personal income not provided 30.3% 38.5% 39.7% 36.5% 34.4% 35.5% 
Table 5.10: Socio-demographic Characteristics by Cluster 
Age band also shows significant differences between clusters. In comparison 
to the other segments the majority of Relaxed Travellers (Cluster 3) is in the 
age group of 54+ years and has the lowest number of respondents in the 
group below the age of 35. Cheap and Cheerful Travellers (Cluster 5) are 
characterised by a relatively young age, with more than half of the 
respondents in the segments being below 35 years. Pessimistic Travellers 
and Environmental Sympathisers also are less likely to be over 54. 
                                            
21
 As the sample for the clustering process is marginally different to the sample used for other 
analyses in this research (e.g. due to elimination of outliers), there is a small, statistically not 
significant difference between the totals provided in Table 5.10 and the information provided 
in section 5.2. 
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Technology Supporters (Cluster 4), in comparison to the other segments, are 
relatively equally spread across the three age bands.  
As more than 20% of expected frequencies under “occupation” are below five, 
Fisher‟s exact test was applied for that variable which shows significant 
differences (p < 0.05) between occupation and cluster membership. This 
difference is driven by Cluster 3 (Relaxed Travellers) as the other four 
segments (Environmental Sympathisers, Pessimistic Travellers, Technology 
Supporters and Cheap and Cheerful Travellers) are statistically not different 
with regard to their occupation profile. Related to the age profile, Relaxed 
Travellers contain a higher proportion of travellers who are retired and have 
the lowest share of respondents being in education. Cluster 2 (Pessimistic 
Travellers) has relatively high number of people being unemployed and 
seeking work as well as people being unable to work with 5.7% of 
respondents in that segment falling into this occupational group.  
A chi-square test also is applied to “Personal income” (for those air travellers 
that provided this information); there is a significant difference (p < 0.05) of 
personal income in the different clusters. Cluster 2 (Pessimistic Travellers) are 
the least affluent market segment, with over half of the respondents earning 
less than £20,000 and the lowest percentage of passengers earning more 
than £60,000 (p.a.). The Relaxed Travellers (Cluster 3) show a different 
income profile, with the largest percentage of all segments earning more than 
£60,000, yet at the same time also a large proportion of passengers earning 
less than £20,000. This latter point could be related to the high amount of 
retired passengers in this segment. The research also shows that passengers 
earning more than £60,000 are statistically less likely to always look for the 
cheapest flights than any other income bracket. Cheap and Cheerful 
Travellers (Cluster 5), similar to Pessimistic Travellers (Cluster 2), are 
characterised by a relatively low amount of travellers earning more than 
£60,000 and a high percentage (44.7%) of passengers earning less than 
£20,000. Respondents earning less than £20,000 are most likely to always 
look for the cheapest flights in comparison to the other income brackets.  
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The analysis of the socio-economic characteristics of the five clusters shows 
that some of the clusters have distinct socio-economic profiles while others 
are more similar and statistically not different. Particularly Cluster 3 (Relaxed 
Travellers) has a unique socio-economic profile that can be distinguished from 
the other three clusters. 
5.9 SUMMARY 
The purpose of this chapter was to identify and validate green market 
segments based on different attitudes towards air transport and the 
environment. This chapter has laid the foundation for a further analysis of the 
different market segments that were identified. 
After providing an overview of the total sample, a robust process of identifying 
market segments was conducted. The clustering process was based on two 
stages, hierarchical and k-means clustering which resulted in a five-cluster 
solution. The five market segments are labelled: 
 Environmental Sympathisers (Cluster 1), 
 Pessimistic Travellers (Cluster 2), 
 Relaxed Travellers (Cluster 3), 
 Technology Supporters (Cluster 4) and 
 Cheap and Cheerful Travellers (Cluster 5). 
Each cluster is characterised by unique features relating to their attitudes 
towards the environment and air transport. Furthermore, the validation 
process highlighted also some demographic differences between the 
segments. The clusters underwent a validation process that confirmed 
internal, external and operational validity as well as replicability. 
The theoretical underpinning of Objective 1 (“to identify and validate green 
market segments based on different attitudes towards air transport and the 
environment”) stems from the Marketing-Segmentation Strategy which 
constitutes a part of Resource-Advantage Theory. In this chapter the focus 
was to establish relevant market segments which then can be further 
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analysed in the next chapter. This chapter addressed Hypothesis 1 which 
stated: “The air passenger leisure market can be divided into significantly 
different homogenous market segments based on passengers‟ attitudes 
towards the environment.” 
As discussed earlier, Hunt and Arnett (2004) identify three premises for 
segmenting the market. For achieving Objective 1 and addressing 
Hypothesis 1, the Hunt and Arnett‟s (2004, p. 8) first premise builds the 
foundation: 
“Many markets are significantly, but not completely22, 
heterogeneous regarding consumers‟ needs, wants, use 
requirements, tastes, and preferences, and, therefore, can be 
divided into smaller, meaningful, relatively homogeneous 
segments of consumers.”  
Hunt and Arnett‟s (2004) premise highlights the importance of factors like 
tastes, requirements and preferences in identifying market segments. This is 
also discussed by Rex and Baumann (2007) who illustrate that with regard to 
green market segmentation over time psychographic variables (e.g. 
environmental concerns) have proven to be better variables in explaining 
green consumer behaviour than demographic variables. This shows that there 
is a strong theoretical rationale and support in literature for the choice of the 
eight variables used in the segmentation process. Rather than using 
demographic variables, attitudinal and behavioural variables were chosen. 
The choice of variables helps to establish “meaningful” segments that differ 
based on their “needs, wants, use requirements, tastes, and preferences”. 
In order to prove Hypothesis 1 and to show that the above mentioned premise 
is fulfilled, it is necessary to demonstrate that there are significant differences 
between the market segments. Using statistical analysis it is proven that the 
five segments are statistically significantly different with regard to all eight 
attitudinal and behavioural variables. Furthermore Table 5.6 illustrates the 
                                            
22
 NB the reference to “but not completely” refers to the conceptual development of clusters, 
rather than being part of the “requisite”. As Hunt and Arnett (2004) point out the starting point 
could also be completely heterogeneous segments (i.e. each consumer having a unique 
feature) that are then grouped together based on similarities.  
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overall differences between the segments (based on the distances between 
the cluster centres of the five clusters). This heterogeneity has also been 
proven by using demographic variables that confirmed the differences 
between the clusters. 
The size of the clusters, ranging from 11.6% to 28.9% of the total sample, 
supports the criteria of establishing “smaller” and “meaningful” segments. 
None of the five segments is particularly small with only few cluster members 
which would make the segments less meaningful, as it would be very difficult 
to any company to serve a very small market segment. However at the same 
time the five segments are significantly smaller than the overall sample. If one 
of the segments constituted, say 75% of the market, this would also make the 
whole process less meaningful as there would be very little differentiation 
between in cluster membership for a large majority of consumers. This would 
then raise the question if there is a need for segmenting the market.  
Based on the analysis, Hypothesis 1, “The air passenger leisure market can 
be divided into significantly different homogenous market segments based on 
passengers‟ attitudes towards the environment” can be accepted. 
Furthermore the premise that the segments are significantly heterogeneous 
between each other and relatively homogenous within has been shown. 
These five clusters will be used in the next chapter to develop a deeper 
understanding of the characteristics of the different green market segments in 
air transport. 
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6 ANALYSIS OF GREEN MARKET SEGMENTS 
6.1 INTRODUCTION 
Chapter 5 laid the foundation for the analysis of different green segments in 
airline leisure markets. The previous chapter identified five market segments 
with different attitudinal and behavioural characteristics. These five market 
segments will be used in Chapter 6 to address Objective 2: “To develop an 
understanding of green market segments based on different attitudes towards 
air transport and the environment.”  
Initially in Section 6.2, the five Clusters will be revisited and their key 
characteristics, particularly with regard to their socio-demographic elements, 
will be discussed. 
Section 6.3 will further analyse some initial findings of environmental attitudes 
that were identified in Chapter 5. Differences between the segments relating 
to attitudes towards air transport and the environment and the portraying of air 
transport‟s impact on the environment will be covered. 
Hypothesis 2 will be addressed in Section 6.4. This section will also cover 
respondents‟ surface access to the airport, general changes in the number of 
flights taken per annum as well as underlying reasons for this change. 
In Section 6.5 passengers attitudes towards green airline product 
developments will be addressed. In this section Hypothesis 3 will be covered. 
In this respect the focus will be on environmentally improved aircraft 
operations and green product developments in inflight service.  
Section 6.6 establishes if “some passenger leisure market segments are 
prepared to pay a premium price because of the environmental impacts of air 
travel” (Hypothesis 4). Particular focus will be on the uptake of and attitude 
towards “Carbon Off-setting” schemes and any differences in these 
characteristics between the market segments. Furthermore differences 
between the segments with regard to their attitude towards environmentally-
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related price increases will be analysed. Based on a hypothetical example, 
variances between segments in their willingness to pay for environmental 
excellence will be established which can provide a basis for further 
econometric analysis. 
Section 6.7 addresses the attitudes of different market segments towards 
green air travel policies (Emissions taxes; Voluntary and compulsory CO2 
reduction schemes; Energy rating systems). 
Finally in Section 6.8, the results of the analysis will be related to Market-
Segmentation Strategy that forms an integral part of the Resource-Advantage 
Theory.  
6.2 CLUSTER PROFILES SUMMARY 
6.2.1 Cluster 1: Environmental Sympathisers  
Cluster 1, labelled “Environmental Sympathisers”, is one of three medium-
sized segments, comprising about a fifth of the overall sample. This segment 
is characterised by a high recognition that air travel is a contributor to climate 
change as well as its support to make passengers and airlines pay for their 
environmental impacts. Nevertheless it needs to be pointed out that about a 
quarter of this segment travels five or more times a year by air for leisure 
reasons. 
With regard to the socio-demographic profile of this cluster, there are some 
key characteristics that distinguish this segment from other segments. While 
the gender split is broadly in line with the total sample, with the regard to the 
age, this cluster consists of a particularly low number of respondents who are 
over 65. The share of this age group (5.1%) is half of the share of the total 
sample (10.0%). 
Linked to this observation is another noticeable difference between this 
cluster and the other clusters (and the total sample), which is the lowest share 
of respondents who are permanently retired from work (13.4% vs. 17.5% of 
145 
the total sample). The number of unemployed (and seeking work) 
respondents is also the lowest of all segments (1.0%). 
This is also characterised by a low number of respondents earning less than 
£10,000 per year in this segment. A high number (higher than any other 
segment and the overall sample) in this cluster earn between £30,000 and 
£50,000 per year, which constitutes 26.3% of the respondents in this 
segment. From a research perspective it is interesting to note that this 
segment is more likely to provide information on personal income than any 
other segment.  
6.2.2 Cluster 2: Pessimistic Travellers 
Cluster 2 is labelled “Pessimistic Travellers” in response to the negative 
attitude towards many of the issues and measures raised in the questionnaire. 
Together with Clusters 1 and 4, this cluster is of medium size comprising 
about a fifth of the total sample (20.1%).  
The socio-demographic profile of this market segment is characterised by the 
lowest number of respondents in the age category of over 54 years (only 
19.4% while for the overall sample this share is 26.7%). This cluster also has 
the highest number of respondents in the 35 to 54 years age bracket (40.7%, 
total sample: 30.7%) and a similarly high share in the 18 to 34 years age 
group (just under 40%). The gender split in this cluster is the same as for the 
total sample with 50.5% of respondents being female and 49.5% being male. 
This highlights that gender is not a key variable that characterises this 
particular segment. 
With regard to the occupation, as mentioned in the profiling section (5.8.5), a 
key element of this cluster is the above average percentage of respondents in 
this cluster who are not working. Over 10% of respondents in this cluster are 
either unemployed, unable to work, are on a government work or training 
scheme or look after home or family. In the other four clusters this percentage 
is 5% or below. It is not surprising that this figure is higher in this particular 
cluster, as unemployment and disability can have a negative impact on life 
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satisfaction in general (Clark et al., 2001). At the same time this cluster also 
has the lowest share of respondents being in full time employment (37.7% vs. 
44.8% for the total sample). 
These figures are also reflected in the income distribution for this cluster. Over 
half of the respondents have a personal income of £20,000 or less per annum 
and 17.9% less than £10,000. Both figures are lower than in any of the other 
four clusters. Moreover only 4.5% of respondents in this segment earn more 
than £60,000 per year which is less than half than for the overall sample 
(9.4%).  
6.2.3 Cluster 3: Relaxed Travellers 
Cluster 3, Relaxed Travellers, is the smallest segment comprising 11.6% of 
the total sample. A key characteristic of this cluster is that this segment is less 
price-conscious with only 11.1% of respondents agreeing (none “strongly 
agreeing”) that they always look for the cheapest price when flying. At the 
same time this segment puts more importance on travel time than any other 
segment. 
Cluster 3 is one of the two clusters (the other one being Cluster 4) that shows 
an unequal distribution between male and female respondents with nearly 
65% of respondents being female. A key feature of this segment is however 
that more than half of the respondents (51.6%) in this cluster are over 54 
years old (compared to the overall sample of 26.7%). Furthermore nearly a 
quarter of respondents in this segment is over 65 years old. This could be one 
of the reasons why non-price features (like travel time) become a more 
important factor. Travel frequency is also reflected in this with only 13.8% of 
respondents in this cluster having flown five or more times in the twelve 
months leading up to the survey (vs. 28.5% for the total sample). Yet this 
segment has a high percentage of respondents having only travelled once by 
air in this period (24.1% vs. 18.9% for the total sample). Responses from the 
questionnaire indicate that increasing age can be a reason for flying less 
frequently. 
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The above average age of this cluster also is reflected in respondents‟ 
occupation with nearly a third of respondents being permanently retired 
(32.8% vs. 17.5% for the total sample). This cluster also has the highest share 
of respondents working part time (14.8% vs. 9.1% for the total sample). This is 
not surprising as many older workers are working part time (ONS, 2012). 
Furthermore, only a small percentage of respondents in this segment are in 
education (3.3%).  
The low price-sensitivity is also recognisable in the income distribution in this 
segment. While 44.7% of respondents earn £20,000 or less (which is above 
the average of 39.7%), this segment has the highest share of air travellers 
earning more than £60,000 per annum (15.8 vs. 9.4% for the total sample). 
This wide variation in income can be expected as permanently retired people 
will earn less than full-time employed respondents and older respondents in 
full-time employment are likely to earn more than younger respondents.  
6.2.4 Cluster 4: Technology Supporters 
Cluster 4, Technology Supporters, shows a more sceptical attitude towards 
environmental impacts of air transport, yet believe that any subsequent issues 
can be addressed by technological advances. This cluster shows a high travel 
propensity with 35.5% of respondents having flown five or more times for 
leisure purposes in the twelve months leading up to the survey (vs. 28.5% for 
the whole sample).  
Unlike Cluster 3, this segment is dominated by male respondents (65.8%). 
This is not surprising as research shows that already at high school level, 
male students show more interest in engineering-related fields than female 
students (Sadler et al., 2012). With regard to age characteristics, the 
distribution is broadly in line with the overall sample. This cluster draws 
respondents from all age bands. 
Similarly the occupation of respondents in this segment is very similar to the 
overall sample, yet it can be noted that this cluster has the highest share of 
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respondents being in full time employment (49.1% vs. 44.8% for the whole 
sample). 
Cluster 4 has a similar income distribution to Cluster 1. This is surprising as 
with regard to the variables used to create the clusters, Cluster 1 and Clusters 
4 are most dissimilar (see Table 5.6). This is particularly true when looking at 
the attitudes towards the environment between the two clusters. It can be 
noted though that this segment has the lowest share of respondents earning 
£20,000 or less per annum. 
6.2.5 Cluster 5: Cheap and Cheerful Travellers 
Cluster 5 is labelled “Cheap and Cheerful Travellers” in response to their 
general positive attitude yet also high price sensitivity. While this segment 
recognises the environmental impacts of air travel, there is some opposition 
that passengers should pay for the environmental consequences. This cluster 
also shows a relatively high propensity to travel with nearly a third of 
respondents having used planes for leisure travel five or more times in the 
twelve months before the survey (vs. 28.5% for the whole sample). This 
cluster comprises the largest number of respondents (28.9%).  
With regard to the socio-economic composition of this cluster, 56.1% of the 
respondents are female and 43.9% male. A key characteristic of this segment 
is the relatively young age, with 55.4% of the respondents being under 35 
years (vs. 42.6% for the whole sample). Moreover nearly a quarter of 
respondents in this segment is under 25 years. 
The high percentage of young respondents is also reflected in the occupation 
statistics of this cluster. With 15.2% of respondents in education this segment 
has the highest share in this occupational category. Nearly half of air 
travellers are in full time employment which is above the average for the 
whole sample. This cluster has also a low share of respondents who are 
retired (14.6%). 
Related to the relatively young average age, is the income distribution with 
only 4.9% of respondents earning more than £60,000 per annum, yet 44.7% 
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of respondents earning £20,000 or less a year. This can also have an 
influence on the higher price sensitivity of this cluster.  
6.3 ATTITUDES TOWARDS AIR TRAVEL AND THE ENVIRONMENT 
A key component to measure general green attitudes towards air travel is the 
acceptance that air travel contributes to climate change. For that reason, this 
variable was chosen in the clustering process to develop the five clusters. 
Table 5.5 (p. 128) showed the cluster centres for this variable for each of the 
clusters. Figure 6.1 (p. 150) clearly illustrates the differences between the 
different clusters with regard to their general attitude towards the 
environmental impacts of air travel. Clusters 1 and 5 (Environmental 
Sympathisers and Cheap and Cheerful Travellers) recognise the contribution 
of air travel to climate change, with over 80% agreeing with this statement. On 
the contrary in Cluster 4 (Technology Supporters) fewer than 20% of 
respondents agreed with the statement.  
The figure highlights that some passenger groups are much more aware of 
the environmental impact of air transport while others are more sceptical. 
However even in the most critical cluster (Cluster 4), only just over 30% of 
respondents disagree that air transport is a significant contributor to climate 
change. The high percentage of respondents neither agreeing nor disagreeing 
highlights the uncertainty that passengers attribute to this topic particularly 
among this group.  
As expected there are statistically significant differences between the clusters 
with regard to this variable, as it was used in the clustering process, which 
aimed at identifying differences in responses.  
While there are not only significant differences between the clusters when it 
comes to their opinion of air travel‟s contribution to climate change, there are 
also differences in how air passengers perceive the role of the media in this 
respect.  
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Figure 6.1: Attitude: Air Travel is a significant contributor to climate change 
There are statistically significant differences between the five segments when 
it comes to the way the clusters perceive the role of the media (p < 0.05). 
Figure 6.2 illustrates that Clusters 1 and 5 are less likely to agree with the 
media overstating the environmental impacts than particularly Clusters 2 and 
4.  
Comparing Figure 6.1 and Figure 6.2 shows that the order of segments 
according to environmental awareness is negatively correlated to the 
perception of the media (i.e. the segments that are more aware of the 
environmental impacts of air transport are more likely to disagree that the 
media overstates the effects of climate change). This can also be identified 
when looking at the overall sample. Calculating the correlation coefficient 
between the attitude towards air travel‟s contribution to climate change and 
the perception of the media on the subject shows a significant negative 
correlation between the two variables (rs = -0.299, p < 0.01).  
However, Figure 6.2 also highlights that even in the most environmentally 
aware cluster (Cluster 1), nearly a third of respondents believe that the media 
over-states the effects of climate change. This suggests that air travellers 
generally see the role of the media in commenting on climate change as 
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ambiguous and are critical towards the media‟s portray of environmental 
issues.  
 
Figure 6.2: Attitude: The UK media tends to over-state the effects of climate change 
The two figures (Figure 6.1 and Figure 6.2) illustrate, that the five segments 
differ in their perception of the impact of air travel on the environment. 
Furthermore also there are differences when it comes to the media‟s role of 
reporting on climate change issues. Following on from this general analysis, in 
the next section, the differences in segments when it comes to air travel 
behaviour are analysed.  
6.4 AIR TRAVEL BEHAVIOUR OF CLUSTERS 
6.4.1 Introduction 
This section will address hypothesis 2. By analysing airport access and past 
and planned future air travel intentions, it will be shown whether attitudes 
towards environmental impacts of air transport has an effect on leisure air 
travel behaviour.  
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6.4.2 Airport Access 
When looking at all the different modes of airport access, overall there is no 
statistically significant difference between the different market segments. 
However, if the use of public transport is singled out (i.e. use of public 
transport vs. other modes of transport) there is a significant difference 
between the segments. Surprisingly, not the “green” market segment of 
Environmental Sympathisers (Cluster 1) shows the highest use of public 
transport to reach the airport, but the Cheap and Cheerful Travellers segment 
(Cluster 5). This latter cluster is also characterised by high price sensitivity. 
The lowest uptake of public transport can be witnessed in Cluster 3 (Relaxed 
Travellers), which consist in general of older passengers and passengers with 
higher income. Technology Supporters (Cluster 4) show a high use of their 
own private car to access the airport. Table 6.1 gives an overview of airport 
access for the different clusters. 
 
C1 C2 C3 C4 C5 
Total 
ES PT RT TS CC 
Own car 27.3% 28.3% 28.6% 34.2% 23.6% 28.0% 
Public transport (Train, Bus) 19.2% 22.6% 14.3% 17.5% 29.9% 22.1% 
Lift from family or friend 24.2% 26.4% 27.0% 24.6% 25.5% 25.4% 
Taxi 23.2% 17.0% 27.0% 14.0% 15.3% 18.2% 
Other 6.1% 5.7% 3.2% 9.6% 5.7% 6.3% 
Table 6.1: Airport Access by Cluster 
Interestingly, lifts from family and friends is very stable across all segments 
and hardly varies between the clusters. The use of taxis is particularly low in 
the more price sensitive segments (Clusters 2 and 5) as well as among 
Technology Supporters (Cluster 4). 
6.4.3 Changes of Air Travel Behaviour over Time 
When analysing the air travel behaviour of the five segments over time, some 
difference between the clusters can be identified. Table 6.2 shows the number 
of flights undertaken in the twelve months leading up the survey by segment, 
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as well as changes in the past two years and planned future changes for the 
following two years. 
With regard to the number of flights undertaken in the twelve months before 
the survey, there is no statistically significant difference between the 
segments. However, it can be noted that in the “green” market segment 
(Environmental Sympathisers, Cluster 1) the percentage of passengers 
having taken two or fewer flights is higher than in the other segments, 
particularly in comparison to Clusters 4 and 5 (Technology Supporters and 
Cheap and Cheerful Travellers). Furthermore, the table highlights the lower 
propensity to travel frequently (5 flights and more) by Cluster 3 (Relaxed 
Travellers).  
 
C1  2 C3 C4 C5 
Total 
ES PT RT TS CC 
Number of return flights over the last 12 months for leisure purposes 
2 or fewer 44.2% 38.3% 41.4% 35.5% 35.0% 38.1% 
3-4 30.5% 34.6% 44.8% 29.1% 33.1% 33.4% 
5 or more 25.3% 27.1% 13.8% 35.5% 31.8% 28.5% 
Changes in the number of flights for leisure/personal reasons over the last 2 years 
Increase 27.8% 33.0% 28.6% 42.0% 50.6% 38.5% 
About the same 61.9% 55.7% 50.8% 50.0% 40.3% 50.6% 
Decrease 10.3% 11.3% 20.6% 8.0% 9.1% 10.9% 
Plans to change the number of flights for leisure/personal reasons over the next 2 years 
Increase 22.6% 21.4% 23.3% 26.2% 26.5% 24.3% 
About the same 66.7% 76.7% 65.0% 68.2% 63.6% 67.9% 
Decrease 10.8% 1.9% 11.7% 5.6% 9.9% 7.8% 
Table 6.2: Air Travel Behaviour by Cluster 
While no significant differences could be identified related to the number of 
flights, there are statistically significant differences between the segments 
based on changes over the previous two years. Particularly Cheap and 
Cheerful Travellers increased the number of leisure flights over that period. 
Over half of the respondents in this segment state that they flew more 
frequently in the previous two years. The lowest increase in leisure flights in 
the two years before they survey was by passengers in Cluster 1 
(Environmental Sympathisers). This latter market segment was also the most 
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stable over that time, with over 60% or respondents neither increasing nor 
decreasing the number of their leisure flights. The largest reduction in flights 
over the two years was witnessed by the Relaxed Travellers (Cluster 3). 
With regard to planned future travel behaviour, no significant differences can 
be identified between the clusters. This could mean that any planned changes 
in travel behaviour have been put in place already (i.e. in the past). However it 
has to be borne in mind, that predicting future travel plans is more speculative 
and difficult than revealing past travel behaviour. This can also been seen in 
the high number of respondents predicting no change over the next few years. 
This indicator is also relatively stable across all clusters and particularly 
noticeable in Cluster 2 (Pessimistic Travellers). This segment is also 
characterised by a low number of passengers that plan to reduce their leisure 
flights over the following two years. 
The analysis of the different market segments with regard to their past and 
planned future travel behaviour (measured by the amount of leisure air trips) 
shows little variation between the segments. As the segmentation process 
was mainly attitude driven (with the exception of the variable relating to air 
fares), it shows that attitudes do not necessarily relate to changes in travel 
volume. Even in Clusters 1 and 5 (Environmental Sympathisers and Cheap 
and Cheerful Travellers) that mainly agree that air travel is a significant 
contributor to climate change, there is no significant negative change in past 
and future air trips recognisable. 
6.4.4 Reasons for Changes in Air Travel Behaviour 
Table 6.2 (p. 153) shows that more respondents have increased the number 
of flights (38.5%) than reduced the number of flights (10.9%) over the two 
years leading up to the survey. Similarly more passengers are planning to fly 
more often (24.3%) than fly less often (7.8%) in the next two years. Because 
of the low number of passengers having reduced or planning to reduce the 
number of air trips and because not all passengers provided a reason, 
statistically meaningful results for each cluster cannot be provided. Only 51 
respondents provided information about reductions in flights in the past and 
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34 respondents for future reductions. Therefore the reasons for reducing the 
number of air trips will only be provided for the whole sample but not 
individual clusters. 
Figure 6.3 illustrates the reasons respondents provided for reducing or having 
reduced the number of flights. Passengers were able to provide multiple 
reasons. The figure shows that for both past and future travel intentions, 
about half of the respondents cite changes in personal circumstances (e.g. 
retirement) for the reduction. Monetary reasons (i.e. less income or higher air 
fares) have also played an important part in the past for reducing the number 
of flights. Environmental considerations hardly play a role in reducing air trips. 
Only 2 respondents cite environmental reasons for flying less often in the 
past. The same number also quote environmental reasons for changes in air 
travel behaviour in future. 
 
Figure 6.3: Reasons for flying less often 
This shows that environmental reasons play hardly any role in passengers‟ air 
travel behaviour and that any negative changes in the number of flights are 
more likely being triggered by other factors than environmental aspects. 
Despite two segments (Environmental Sympathisers and Cheap and Cheerful 
Travellers) recognising the environmental impact of air travel, also in these 
two segments not a substantial number of respondents plan to reduce their 
flights for environmental reasons. However it has to be noted that with regard 
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to future travel plans, the two respondents who quote environmental reasons 
for flying less often in future belong to Cluster 1 (Environmental 
Sympathisers). Because of the low number of respondents, calculating 
statistically significant differences between the clusters is not appropriate.  
6.4.5 Hypothesis 2 
As specified in Section 4.7, Hypothesis 2 states: “Some air passenger leisure 
market segments change their travel behaviour in response to the 
environmental impacts of air transport”. 
The analysis shows that the number of return flights over twelve months 
before the survey do not significantly vary between market segments. 
However when reviewing the changes over the two years leading up to the 
survey the five market segments behaved differently. Some segments show a 
more significant reduction in flights than other; while the same could also be 
witnessed for increases in flights. 
A range of reasons for flying less have been provided, environmental reasons 
however play a minor role. Because of the low responses with regard to the 
reasons for changing behaviour, analysing differences between the segments 
was not meaningful. 
However, based on the small number of respondents citing the environment 
as a reason for flying less, Hypothesis 2 can be rejected. There is not enough 
evidence that some segments have changed their travel behaviour in 
response to the environmental impacts of air transport. The same can also be 
claimed for future travel behaviour. 
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6.5 ATTITUDES TOWARDS GREEN AIRLINE PRODUCT FEATURES 
6.5.1 Overview 
Aircraft related features are a key part of an airline‟s product and therefore 
part of the marketing mix (Shaw, 2011). In this research four elements of 
aircraft operations with specific focus on green aspects will be used to 
evaluate the differences in attitudes of markets segments. The research will 
address if there are any differences between market segments with regard to 
their perception of green parts of an airline‟s product mix. The four green 
airline product developments that are evaluated are: 
• Use of newer aircraft (i.e. more fuel efficient aircraft) 
• Use of propeller aircraft (i.e. more fuel efficient aircraft than jet 
aircraft) 
• Use of biofuels (i.e. a renewable energy source) 
• Increase in the number of seats (i.e. lower emissions per available 
seat) 
These four elements of the marketing mix and others will be used also in a 
later chapter to analyse airlines green images. 
Another element of the airline product is the inflight service. “Greening” of the 
inflight service and differences in the perception of this between the segments 
will be evaluated as well. 
6.5.2 Use of Newer Aircraft 
The operation of newer aircraft to reduce airlines‟ environmental impact was 
used in the clustering process and therefore differences with regard to this 
variable can be expected (As discussed earlier these differences are also 
statistically significant). Figure 6.4 illustrates the differences between the 
clusters with regard to their perception of the effectiveness of airlines using 
newer aircraft. 
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Not surprisingly, nearly all Technology Supporters (Cluster 4), 99.1% of 
respondents in this segment, see the use of newer aircraft as an effective way 
to reduce environmental impacts of airlines. However it has to be borne in 
mind that respondents in this market segment generally are sceptical about 
the environmental impacts of air travel, therefore product upgrades (in the 
form of newer aircraft) might have little impact on their perception of an airline 
or their travel behaviour. 
 
Figure 6.4: Effectiveness of airlines using newer aircraft 
The use of newer aircraft to address environmental issues is also supported 
by Cluster 5, Cheep and Cheerful Travellers, and Cluster 1, Environmental 
Sympathisers, where the majority (90.4% and 87.9% respectively) perceive 
this measure as effective. As these two segments also show a relatively high 
awareness of environmental issues related to air transport, airlines can use 
newer aircraft to show their green commitment to these customer groups. 
Communicating the benefits of the use of newer aircraft to these clusters 
therefore might be particularly worthwhile to convince passengers to use a 
particular airline. However, especially for Cheap and Cheerful Travellers 
(Cluster 5) this does not translate into a higher willingness to pay, as this 
group is price focussed and also opposes to pay higher fares for 
environmental reasons. However, while Environmental Sympathisers 
(Cluster 1) also show that they are looking for the cheapest flights available, 
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they are supporting the idea that passengers should pay more because of the 
negative environmental impacts of air travel. Therefore using a green 
environmental marketing mix for this segment could be particularly beneficial 
for airlines.  
Cluster 2 (Pessimistic Travellers) is characterised by the lowest agreement 
level to the use of newer aircraft to address environmental issues. Just over 
half of the respondents in this group (51.4%) agree that newer aircraft can 
help to address the environmental impacts of air travel. They also show a high 
level of uncertainty (44.0% responded with “neither effective nor ineffective”). 
This segment is also recognisable in the other operational measures, by the 
highest amount of respondents neither agreeing nor disagreeing with their 
effectiveness. 
6.5.3 Use of Propeller Aircraft instead of Jet Aircraft 
The use of propeller aircraft instead of jet aircraft is seen as the least effective 
operational measure that airlines can adopt to reduce their environmental 
impacts. This is recognisable among all segments and it also has the highest 
amount of responses in the “neither efficient nor inefficient” category. This can 
be clearly observed in Figure 6.5. 
 
Figure 6.5: Effectiveness of using propeller aircraft instead of jet aircraft 
Surprisingly the largest support comes from Cluster 5 (Cheap and Cheerful 
Travellers) where just over a third (34.8%) of respondents sees this measure 
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as effective. This is surprising for two main reasons. First, Technology 
Supporters (Cluster 4) have a relatively low positive response (25.2%) yet this 
latter segment showed strong support for newer aircraft (i.e. airframe related 
measures) yet not for propeller aircraft. Secondly, while Cheap and Cheerful 
Travellers see propeller aircraft replacing jet aircraft as a more efficient way to 
address environmental issues than any other segment, a quarter of 
respondents in this segment do not like to fly with propeller aircraft (more than 
in any other cluster). It has to be borne in mind though that even among 
Cheap and Cheerful Travellers the number of respondents who see propeller 
aircraft as an efficient way to address environmental issues is relatively low.  
While there are statistically significant differences regarding the use of 
propeller aircraft between the segments (p < 0.05), from an airline‟s point of 
view there are currently few incentives (from a marketing perspective) to 
communicate the use of propeller aircraft as part of a green marketing mix. On 
the contrary this could even have a negative influence on buying behaviour, 
as nearly a quarter of all respondents (22.9%) state that they do not like to fly 
with propeller aircraft. However as discussed by Ryerson and Hansen (2010) 
increasing fuel prices and internalising environmental costs could generate a 
cost advantage in favour of turboprop aircraft. 
6.5.4 Use of Biofuels 
Over the last few years most large airlines (e.g. Air Canada, American 
Airlines, British Airways, Etihad, JetBlue Airways, KLM, Lufthansa, Qatar, 
United Airlines) have shown an active interest in the development and 
commercial use of alternative fuels in air transport (Whitfield, 2011). 
Perceptions of the environmental benefits of biofuels vary though with 
customer segment. Particularly Cheap and Cheerful Travellers (Cluster 5) and 
Technology Supporters (Cluster 4) see this operational measure as effective 
(with 90.4% and 80.9% of respondents respectively perceiving it as effective). 
While for four clusters (2, 3, 4 and 5) the use of biofuels is the second most 
effective operational measure (after the use of newer aircraft) for 
Environmental Sympathisers (Cluster 1) this measure only ranks third (after 
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the use of newer aircraft and increasing the number of seats per aircraft). This 
segment has a relatively poor perception of biofuels with 63.6% of 
respondents seeing it as an effective measure, which is significantly lower 
than for Clusters 4 and 5 and also shows the highest percentage of 
respondents identifying it as ineffective. As this is the most environmentally 
aware group, this more critical attitude towards biofuel could be attributed to 
some of the negative aspects of biofuels (e.g. food scarcity, water and 
energy-intensive product) that have been communicated in the media (e.g. 
Grayson, 2011). 
 
Figure 6.6: Effectiveness of airlines testing bio fuels 
With regard to the effectiveness of airlines testing biofuels to address 
environmental issues, statistically significant differences between the 
segments can be identified (p < 0.05). 
6.5.5 Increase in the Number of Seats per Aircraft  
Support for increasing the number of seats to reduce the environmental 
impacts of air transport also shows significant differences between the 
clusters (p < 0.05). 
Environmental Sympathisers (Cluster 1) perceive this measure to be more 
effective than any other cluster with 74.7% of respondents seeing it as an 
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effective approach. Across all segments it can be noted that this change in the 
product receives also the highest opposition through being seen as an 
inefficient way to address climate change. With 19.4%, particularly Relaxed 
Travellers (Cluster 3) have a relatively high proportion of respondents who 
disagree with the effectiveness of increasing the number of seats. Generally, 
the higher number of negative responses to this measure could be related to 
the direct impact on passengers. None of the other three operational 
measures directly and negatively impacts passengers. An increase in the 
number of seats would reduce the environmental impact per seat, yet also 
have a negative impact on the comfort of passengers. Especially for Cluster 3 
(Relaxed Travellers), none-price elements of the marketing mix (e.g. time but 
also in this case comfort) seem to be of particular importance. In this group 
also fewer than half of the respondents (40.3%) see this as an effective 
approach. An increase in seats could therefore potentially have a negative 
impact on this less price-sensitive segment.  
 
Figure 6.7: Effectiveness of airlines increasing the number of seats per aircraft 
While Cheap and Cheerful Travellers (Cluster 5) show relatively high support 
for the other operational measures, their backing for more seats in response 
to environmental issues in air transport is with 63.1% relatively low. Also 
13.4% in this group believe that it is an ineffective measure. In comparison to 
Cluster 3 (Relaxed Travellers) this segment is highly price-elastic and 
therefore lower unit costs (because of increased seat density) could have a 
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positive impact on airline sales with this cluster (if the lower unit costs are 
passed on to the customers). This point also illustrates the links between 
economic and environmental benefits and highlight that these two goals are 
not mutually exclusive. 
For Cluster 2 (Pessimistic Travellers), a green marketing mix will hardly affect 
this market segment as respondents in this cluster show the lowest support 
for any of the five operational measures and show the second highest (after 
Technology Supporters) score for air transport‟s contribution to climate 
change. 
6.5.6 Inflight service 
Regarding the inflight service, for example easyJet referred in its 2008 annual 
report to the environmental benefits of not serving free food as this reduces 
the waste generated on board:  
“By not offering free food, easyJet eliminates meals that 
people do not want and easyJet‟s onboard product policy of 
generally supplying food that does not rapidly perish 
minimises onboard waste.” (easyJet, 2008, p. 18) 
Figure 6.8 illustrates that there are some differences between the clusters with 
regard to passenger perceptions of the effectiveness of this measure. 
However these differences are statistically not significant (p > 0.05). Yet it 
shows that the more environmentally-aware clusters (Clusters 1 and 5) show 
slightly more support for this measure than the others. Nevertheless even in 
these clusters more than half of the respondents do not perceive this measure 
as effective. 
The analysis shows that while some segments are more receptive to the idea 
of addressing environmental issues in air transport through elimination of free 
food, generally there is limited difference between the segments. 
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Figure 6.8: Effectiveness of airlines reducing the waste on board by not offering free food 
This seems to have also been recognised by easyJet as they do not refer to 
the environmental benefits of not offering free food in the environmental 
section of their 2012 annual report (easyJet, 2012). 
6.5.7 Hypothesis 3 
Hypothesis 3 states: There are differences between air passenger leisure 
market segments with regard to their attitudes and preferences towards more 
environmentally-friendly airline products. Referring to this hypothesis the 
analysis supports this hypothesis in four of the five suggested product 
alterations.  
Differences in the attitude between the segments towards the following green 
product modification can be identified: 
 Use of newer aircraft,  
 Increase the number of seats,  
 Use of biofuels, and  
 Use of propeller aircraft. 
However the differences between segments cannot be identified for reducing 
the waste on board by not offering free food. 
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Overall Hypothesis 3 can be accepted as for the majority of airline product 
attributes included in the survey, significant differences between the market 
segments could be identified.  
6.6 ATTITUDES TOWARDS GREEN AIRLINE PRICING 
6.6.1 Overview 
Green airline pricing has so far mainly been applied through voluntary 
schemes (i.e. “Carbon Off-setting” schemes) introduced by airlines. Therefore 
in the first part of this section these schemes, particularly passengers‟ uptake 
and perception of this pricing approach will be analysed. 
In a next step, passengers‟ attitudes towards environmentally-related price 
increases will be analysed to understand whether passengers are willing to 
accept higher prices in response to reducing the environmental impact of air 
transport. The differences between different market segments in this respect 
will be identified. 
6.6.2 “Carbon Off-setting” Schemes 
Many airlines, including over 30 IATA member airlines (IATA, 2013b), have 
introduced voluntary “Carbon Off-Setting” Schemes. From a pricing 
perspective, this is a voluntary pricing approach where passenger can pay to 
reduce their impact on the environment.  
The data from the questionnaires shows that only about half of the 
respondents have heard of these schemes. While there is statistically no 
significant difference between the five clusters, it is noticeable that in two 
clusters (1 and 4) more respondents are aware of the schemes than in the 
other clusters. Table 6.3 illustrates the share of respondents who are aware of 
“Carbon Off-setting” schemes. 
Not surprisingly, in Cluster 1 (the cluster that is most aware of the 
environmental impacts of air travel) more people know of these schemes than 
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those that are unaware. However, also the most sceptical cluster (Technology 
Supporters) shows a relatively high awareness of these schemes, despite 
their general negative attitude towards the impacts of air transport on the 
environment. 
 
C1 C2 C3 C4 C5 
Total 
ES PT RT TS CC 
Have you heard of “Carbon Off-setting” Schemes?    
Yes 56.6% 41.3% 48.4% 57.9% 46.5% 49.9% 
No 43.4% 58.7% 51.6% 42.1% 53.5% 50.1% 
Table 6.3: Knowledge of “Carbon Off-setting” Schemes 
The data suggests that from a management perspective, airlines need to work 
on increasing the general awareness of these schemes, as even in the most 
environmentally aware market segment, just over half of the respondents 
know about these schemes. 
Regarding the uptake of “Carbon Off-Setting” schemes, only about 5% of all 
passengers surveyed have used these schemes for their flight on the day of 
the survey. This is a similar percentage (less than 10%) to the findings of 
Hooper et al. (2008). However, the market segmentation process shows 
differences in the uptake between clusters. Table 6.4 gives an overview of 
current uptake of “Carbon Off-Setting” schemes by cluster.  
 
C1 C2 C3 C4 C5 
Total 
ES PT RT TS CC 
Have you used “Carbon Off-Setting” for today’s flight? 
Yes 7.0% 4.4% 12.9% 1.5% 4.2% 5.2% 
No 80.7% 73.3% 58.1% 83.6% 83.1% 78.2% 
I don't know 12.3% 22.2% 29.0% 14.9% 12.7% 16.6% 
Table 6.4: Have you used “Carbon Off-Setting” for today’s flight? 
While the use of “Carbon Off-setting” Schemes is slightly above average for 
the green market segment (Cluster 1, Environmental Sympathisers), the 
cluster with the highest uptake are the Relaxed Travellers (Cluster 3). This 
cluster is also characterised by high uncertainty (i.e. travellers do not know 
whether it was used or not) in comparison to the other clusters. This could be 
related to the below average use of airline websites in the booking process 
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(77.8% of respondents in this cluster used airline websites to book the flights, 
in comparison to 87.4% for the whole sample). Cluster 4 (Technology 
Supporters) shows a very low uptake of the schemes. This is not surprising, 
as a high percentage of respondents in this cluster disagree with the 
significant environmental impacts of air travel on the environment. The 
differences in Table 6.4 are however not statistically significant (p > 0.5). 
The data shows a relatively low current use of “Carbon Off-Setting” Schemes, 
however when addressing the planned future uptake, a fifth of all respondents 
claim that it is likely that they will use the schemes in future (Table 6.5). 
This might suggest that airlines will see an increase in the use of these 
schemes. Yet it needs to be borne in mind that intention and actual uptake 
might not correspond or that respondents provide “socially acceptable” 
answers. Analysing the responses by segment, statistically significant 
differences (p < 0.05, Table 6.5) between clusters can be identified. In each 
cluster a large proportion of air travellers (from 33.3% for Cluster 4 to 49.3% 
for Cluster 5) are unsure about the future use of “Carbon Off-Setting” 
schemes. Certain segments however, can be characterised by their relatively 
high likelihood of using these schemes or respectively not using these 
schemes in future. 
 
C1 C2 C3 C4 C5 
Total 
ES PT RT TS CC 
How likely is it that you will use “Carbon Off-Setting” for future leisure/personal trips 
Likely 33.3% 6.7% 29.0% 6.1% 26.8% 20.0% 
I don't know yet 40.4% 46.7% 54.8% 33.3% 49.3% 43.7% 
Unlikely 26.3% 46.7% 16.1% 60.6% 23.9% 36.3% 
Table 6.5: How likely is it that you will use “Carbon Off-Setting” for future leisure/personal trips 
As expected Technology Supporters (Cluster 4) are least likely to uptake 
“Carbon Off-Setting” schemes. Only 6.1% in this segment are likely to use 
them, while over 60% claim that it is unlikely. Similar responses come 
Pessimistic Travellers (Cluster 2) who are slightly more uncertain however. 
Unsurprisingly, Environmental Sympathisers (Cluster 1) show the highest 
likelihood of using “Carbon Off-Setting” schemes in future. A third of 
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respondents in this group show an intention to use these schemes during a 
future air trip.  
Relaxed Travellers (Cluster 3) show the highest uncertainty of using “Carbon 
Off-Setting” schemes, yet also few respondents suggest that they are unlikely 
to use these schemes. 
With regard to “Carbon Off-Setting” schemes, the data shows that there are 
differences between the market segments, particularly in the light of future 
uptake. From an airline perspective, this means that marketing efforts to 
increase the use of the schemes would be more successful with some 
segments (i.e. Environmental Sympathisers) than with others (i.e. Technology 
Supporters). At the same time in all segments there is a large uncertainty 
whether passengers would use them in future. This uncertainty creates 
opportunities when airlines are able to convince air travellers of the 
usefulness and benefits of these schemes.  
There are also significant differences between the different clusters with 
regard to their attitudes towards voluntary and compulsory CO2 reduction 
schemes for air travellers. 
In general, it can be noted that passengers are more positive towards 
voluntary schemes than compulsory schemes. Overall, 61.1% of respondents 
support the introduction of voluntary schemes, while only 22.5% are in favour 
of compulsory schemes. Nearly half of the respondents (47.3%) oppose the 
introduction of compulsory CO2 reduction schemes. Respondents are also 
more indecisive or uncertain about compulsory schemes (30.2% are unsure or 
don‟t know whether they would support them) than voluntary schemes 
(21.3%).  
The highest support for voluntary schemes can be found among the more 
environmentally aware market segments, with 72.2% of Environmental 
Sympathisers (Cluster 1) and 74.0% of Cheap and Cheerful Travellers 
(Cluster 5) supporting these measure to reduce the environmental impact of 
air travel. However, when it comes to compulsory schemes, there are distinct 
differences between these two segments. While Environmental Sympathisers 
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(43.8%) show an above average (22.5%) support for these schemes, nearly 
half of the Cheap and Cheerful Travellers (49.0%) oppose compulsory CO2 
reduction measures. The highest opposition to compulsory schemes comes 
from Cluster 4 (Technology Supporters) where 64.0% reject the backing of 
them and only 9.9% (the lowest support in all segments) are in favour. 
Pessimistic Travellers (Cluster 2) show the highest uncertainty (“Don‟t 
know/Unsure”) with regard to both voluntary and compulsory CO2 reduction 
schemes for air travellers. In all other segments more passengers were either 
in favour or opposed to these measures than uncertain. However in Cluster 2, 
with 43.5% (voluntary schemes) and 48.6% (compulsory schemes) more air 
travellers responded with “Don‟t know/Unsure” than having a clear opinion 
(either in favour or opposing). 
6.6.3 Attitudes towards Environmentally-related Price Increases 
One of the variables used to cluster the sample was passengers‟ attitude 
towards price increases in response to the environmental impact of air travel. 
Therefore significant differences between the segments are expected. 
 
Figure 6.9: Attitude: Passengers should pay more to fly because of the negative environmental 
aspects of aviation 
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Figure 6.9 illustrates that only passengers in Cluster 1 (Environmental 
Sympathisers) show substantial support to the statement that passengers 
should pay more because of the environmental impacts of aviation. In 
Clusters 2, 4 and 5 (Pessimistic Travellers, Technology Supporters and 
Cheap and Cheerful Travellers) the majority of respondents oppose paying 
more for environmental reasons. Particularly Technology Supporters 
(Cluster 4) reject paying more for a “green” premium in air transport.  
From a pricing perspective this clearly shows that there is a market segment 
that is in favour of being charged more in response to the environmental 
impact of air travel. This attitude might help airlines and policy makers (though 
the latter ones are outside the scope of this research) to introduce more 
targeted green marketing activities.  
As previously discussed, this attitude does not necessarily mean that 
passengers also are willing to pay more for more environmentally-friendly air 
trips. The next section introduces an area for possible future research to 
identify if passengers are actually prepared to pay more themselves to use 
more environmentally-friendly airlines.  
6.6.4 Willingness to pay 
While there is a segment that shows a positive attitude towards higher fares in 
response to the environmental implications of air transport further research to 
establish how this affects actual price sensitivity could be conducted. While 
econometric calculations are outside the scope of this research some initial 
data is collected and analysed. 
The two choice experiments are based on an orthogonal design. The 
experimental design consists of four attributes, one with two levels (Flight 
time) and three with three levels (Price of return flight, CO2 emissions and 
Seat pitch). The focus in this section is primarily on the willingness to pay for 
reduced CO2 emissions. Therefore, the analysis only uses two option sets 
(Alternative A and Alternative B). Although the original design consisted of 
four attributes, in this analysis, two option sets were chosen that only differ 
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with regard to price and CO2 emissions, but had the same flight time and seat 
pitch. This enables the focus to be on the willingness to pay for reduced 
emissions. The choice experiment used a block design, which requires the 
option sets to be split into sub-sets. This is applied to reduce the number of 
option sets for each respondent and therefore reduce the possibility of 
questionnaire fatigue. 
About one half of the respondents of the survey (Sub-sample 1, n = 264)23 
were presented with a particular hypothetical example of a flight to a 
European destination of their choice. The two alternatives only varied in price 
and CO2 emissions: 
 Alternative A: 
o Price of return flight £ 100 
o CO2 emissions per kilometre flown: High (300 g) 
 Alternative B: 
o Price of return flight £ 105 
o CO2 emissions per kilometre flown: Medium (170 g) 
Alternative B is the more environmentally-friendly alternative with lower CO2 
emissions (about 43 % less) yet a price premium of £ 5 (5 % more). 
The other half of the respondents (Sub-sample 2, n = 260) were presented 
with another hypothetical example of a flight to a European destination of their 
choice. Again, the two alternatives only varied in price and CO2 emissions: 
 Alternative A: 
o Price of return flight £ 100 
o CO2 emissions per kilometre flown: Medium (170 g) 
 Alternative B: 
o Price of return flight £ 110 
o CO2 emissions per kilometre flown: Low (100 g) 
Alternative B is the more environmentally-friendly alternative with lower CO2 
emissions (about 41 % less) yet a price premium of £ 10 (10 % more). 
                                            
23
 Another benefit of splitting the sample is that the two sub-samples can be used to validate 
the results against each other. 
172 
Figure 6.10 illustrates the stated-choice between Alternatives A and B for 
Sub-sample 1. The figure shows that particularly the more environmentally 
aware cluster (Environmental Sympathisers, Cluster 1) and the less price-
elastic segment (Relaxed travellers, Cluster 3) are more likely to choose the 
more expensive but more environmentally-friendly option. Even in the price-
elastic Cluster 5 (Cheap and Cheerful Travellers) and the more sceptical 
Cluster 2 (Pessimistic Travellers) over half of the respondents indicate that 
they are prepared to pay a slightly higher price for reducing the environmental 
impact. Furthermore the moderate increase in price for environmental 
excellence are accepted by over 40% of Technology Supporters (Cluster 4). 
For the whole sub-sample 42.5% chose Alternative A and 57.5% Alternative 
B. This highlights that overall a slight majority went for the more 
environmentally-friendly option. However, it can be noted that just over 40% of 
respondents are not prepared to pay as little as £5 for reducing the CO2 of 
their air trip. 
As the figure indicates there is little variation in the stated-choice between the 
five clusters and the differences between the clusters are statistically not 
significant (p > 0.05). 
 
Figure 6.10: Willingness to pay: Sub-sample 1 
Figure 6.11 shows the results for the second sub-sample. With an increase in 
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clusters emerge. These differences are also clearly visible in the Figure, 
particularly with the drop in respondents in Cluster 2 (Pessimistic Travellers) 
who would accept this price premium. Also in Cluster 4 (Technology 
Supporters) fewer than half of the respondents are prepared to pay the 
environmental premium. The highest willingness to pay for the environmental 
benefits can again be identified in the less price-elastic Cluster 3 (Relaxed 
Travellers) and the more environmentally-friendly Clusters 1 (Environmental 
Sympathisers) and 5 (Cheap and Cheerful Travellers). Particularly the more 
environmentally sceptical segments (Cluster 2 and 4) see a reduction in the 
willingness to pay for a reduction in CO2 emissions. Overall for the whole sub-
sample, half of the respondents (50.0%) chose Alternative A and the other 
half Alternative B.  
At this 10% increase in price, statistically significant differences between the 
clusters emerge (p < 0.05). Therefore it can be suggested as the price for 
environmental excellence increases different market segments react 
differently, while at smaller increments these differences cannot be detected.  
 
Figure 6.11: Willingness to pay: Sub-sample 2 
In both cases it can be noted that not the most environmentally conscious 
segment is the segment that is most likely to pay more but the least price 
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dominant factor in passengers‟ preparedness to pay for environmental 
excellence than attitude towards the environment.  
Previously the “Attitude-Travel Behaviour Gap”, i.e. that a certain attitude does 
not necessarily reflect a corresponding behaviour, was identified. Data from 
the questionnaire suggests that those passengers who believe that 
passengers should pay more to fly because of the negative environmental 
aspects of aviation are more likely to choose the more expensive, yet more 
environmentally-friendly option than those passengers who disagree that 
passengers should pay more. These differences were statistically significant 
for both sub-samples.  
Nevertheless it should be noted that for Sub-sample 1, 29.5% of respondents 
who agree or strongly agree that passengers should pay more in response to 
the environmental impacts of air travel, chose the cheaper, less 
environmentally-friendly option. When it comes to the higher increase of +10% 
in price (Sub-sample 2) even more passengers (39.0%) who stated that 
passengers should pay more chose the cheaper and less environmentally-
friendly flight.  
The analysis shows that passengers who have a more positive attitude 
towards paying more for environmental impacts, are more likely to behave in a 
corresponding way, yet still a large share of passengers in this group rather 
go for the cheaper option when presented with one.  
From a marketing perspective this means that while some passengers could 
be attracted by an environmental marketing mix and are prepared to pay a 
premium, a large share of the population would choose the cheaper option. 
As addressed earlier in both cases between 40% and 50% of the respondents 
are not prepared to pay either £5 or £10 for environmental excellence. 
Pricing decisions of companies in many cases are directly or indirectly 
influenced by government policy. For example indirect taxation in the form of 
Air Passenger Duty in the UK affects the pricing of airlines. In Section 6.7, 
passengers‟ attitudes towards green air travel policies, with specific focus on 
the differences between market segments will be analysed. 
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6.6.5 Hypothesis 4 
Hypothesis 4 states “Some air passenger leisure markets segments show a 
higher likelihood to pay a premium price because of the environmental 
impacts of air travel.” 
The analysis showed that when it comes to voluntary environmentally-related 
pricing increases (in the form of “Carbon Off-setting” schemes) significant 
differences between the segments can be identified for planned future 
uptakes. Particularly related to the likelihood of future usage of “Carbon Off-
setting” schemes, more environmentally-friendly segments and less price-
sensitive segments showed a higher likelihood of being prepared to pay a 
premium price through the uptake of these voluntary schemes. 
Differences between the segments can also be identified in the attitude 
towards higher prices in response to the negative environmental impacts of 
flying. Particularly the environmentally-conscious Cluster 1 (Environmental 
Sympathisers) shows a high support for these increases. 
When it comes to the willingness to pay for environmental excellence (i.e. 
lower emissions) at small increases in price, little variation between the 
segments could be identified, with an increase in the environmental premium 
significant differences between the segments become clear.  
Overall Hypothesis 4 can be supported as there are significant differences in 
the attitude towards paying a premium price for environmental excellence. 
Furthermore the data suggests that with increasing the pricing premium the 
differences between the segments become more significant. 
6.7 ATTITUDES TOWARDS GREEN AIR TRAVEL POLICIES 
In the survey, respondents were presented with a range of green air travel 
policies that could be introduced to reduce the environmental impact of air 
travel. Some of these, mainly government induced, policies have a direct or 
indirect impact on airlines‟ ability to manipulate their marketing mix.  
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The following four green air travel policies will be analysed with regard to 
whether passengers support or oppose their introduction and if differences in 
this support or objection can be identified in the five market segments: 
 Emissions tax for airlines 
 Voluntary CO2 reduction schemes for travellers 
 Compulsory CO2 reduction schemes for travellers 
 Energy rating systems for airlines or aircraft 
Respondents were able to either agree to the introduction (“Yes”) of these 
schemes, oppose them (“No”) or opt for “Do not know/Unsure”. 
For all four policies, statistically significant differences (p < 0.05) could be 
identified between the five segments. As expected, Cluster 1 (Environmental 
Sympathisers) showed high support for the five policies in comparison to the 
other four clusters. It is the only market segment that showed more support 
than opposition to all four measures. 
One policy that can have a direct impact on airlines‟ pricing approach is the 
introduction of an emissions tax. Figure 6.12 illustrates the attitude of 
respondents to the introduction of such a tax. Particularly Environmental 
Sympathisers (Cluster 1) show a high support and low opposition to this 
policy. Cluster 4 (Technology Supporters) are characterised by the highest 
opposition with nearly half of the respondents opposing the introduction of an 
emissions tax for airlines. However also in this segment about 30% are in 
favour of such a policy. Cluster 2 (Pessimistic Travellers) is characterised by a 
high uncertainty towards this policy with more respondents ticking “Do not 
know/Unsure” than agreeing or disagreeing to such a measure. 
This illustrates that differences between segments cannot only be identified in 
their attitude towards marketing initiatives but also government policies.  
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Figure 6.12: Should an Emissions Tax for airlines be introduced to reduce the environmental 
impact of air travel 
When it comes to voluntary and compulsory CO2 reduction schemes for 
travellers not only differences between the five clusters can be identified but 
also between the two measures. Voluntary schemes are more supported 
(61.1% “Yes”) than compulsory schemes (23.1% “Yes”). 
Voluntary schemes are particularly supported by Environmental Sympathisers 
(Cluster 1) and Cheap and Cheerful Travellers (Cluster5) where over 70% in 
both clusters are in favour of such a policy. Surprisingly the highest objection 
to voluntary schemes comes from Cluster 3 (Relaxed Travellers) where 30.5% 
ticked “no”. While there is a general support for these voluntary schemes, the 
analysis of the uptake of “Carbon Off-setting” Schemes has shown that very 
few passengers actually participate in voluntary schemes.  
Apart from Cluster 1 (Environmental Sympathisers), all other clusters show 
more opposition than support to compulsory schemes. Particularly 
Technology Supporters (Cluster 4) oppose the introduction of such measures. 
Figure 6.13 shows the attitude towards compulsory CO2 reduction schemes 
by cluster. While there is little support for this measure in many of the clusters, 
there is also some uncertainty among respondents with regard to support or 
opposing this policy. This is particularly noticeable for Cluster 2 (Pessimistic 
Travellers) where a large amount of respondents ticked “Do not 
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know/Unsure”. However, also the other clusters are characterised by a 
noticeable share of travellers not providing a clear opinion. 
 
Figure 6.13: Should compulsory CO2 reduction schemes for travellers be introduced to reduce 
the environmental impact of air travel 
So far energy rating labels are not compulsory in air transport and have only 
received marginal attention by airlines. Of the four suggested policies, the 
introduction of energy rating systems for airlines or aircraft receives the 
highest support. Over 70% of respondents in four of the five clusters 
(exception Cluster 2, Pessimistic Travellers) support this measure to address 
the environmental impact of air travel. Cluster 2 (Pessimistic Travellers) also 
shows a relatively high support (47.2% “yes” vs. 14.8% “no”) however has a 
high percentage of respondents that are uncertain (38.0% “Do not 
know/Unsure”). 
The analysis of green air travel policies has shown that there are some 
differences between the market segments. Most differences were expected, 
with particularly the environmentally-conscious segment (Cluster 1, 
Environmental Sympathisers) showing the most support to these policies. 
Moreover Cluster 2 (Pessimistic Travellers) is characterised by high 
uncertainty to all measures. This means that policy makers and also airlines 
need to particularly focus on this segment in their green marketing 
communications to convince these travellers of the benefits of these 
environmental measures.  
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6.8 MARKET-SEGMENTATION STRATEGY 
The analysis in Chapter 5 illustrated that the five clusters are heterogeneous 
with regard to attitudes and behaviour (based on the variables used in the 
clustering process) as well as heterogeneous in their socio-demographic 
composition. This chapter has further analysed the differences between the 
segments based on consumers‟ needs, wants and preferences.  
The analysis in this chapter highlighted that while there is little difference 
between the segments in total travel propensity (i.e. number of flights taken 
for leisure purposes over the last 12 months), there is a significant difference 
in changes of their travel behaviour in this timeframe. Based on real changes 
that people have made, clear differences can be established between the 
market segments which supports the theory that markets are not completely 
homogenous.  
Differences between segments were also addressed through Hypotheses 3 
(Section 6.5.7) which refers to the significant differences in passengers‟ 
attitudes and preferences towards more environmentally-friendly airline 
products. Hypothesis 3 encompasses also Hunt and Arnett‟s (2004, p. 8) 
second premise for market segmentation: 
“A firm‟s market offerings [...] can often be designed to meet 
the needs, wants, tastes, and preference of such [relatively 
homogenous]24 segments.” 
To fulfil this premise it needs to be shown that companies (in this case 
airlines) are able to alter their marketing mix in a way to relate to the different 
consumer requirements. Hunt and Arnett (2004, p. 15) state in this respect 
that there is a need to “justify why firms would choose to produce and market 
a variety of market offerings.” 
With regard to a green airline product the analysis shows that, there are 
differences in leisure passengers‟ preferences. There are little differences 
between the segments when it comes to greening the inflight service. 
                                            
24
 “relatively homogenous” was added in Hunt (2010, p. 412). 
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Therefore referring back to the second premise there is little justification from 
an environmental perspective to vary the inflight service to the preferences of 
different market segments. However when it comes to aircraft operations, 
responses show that there are significant differences between the market 
segments which justify a modification of the product mix. 
Yet, as many of the suggested product changes are less “visible” for the air 
traveller, there is a strong need to communicate these changes to the relevant 
market segments (i.e. those market segments that have voiced a preference 
or positive attitude towards particular environmental initiatives). 
In the case of airlines, certain market segments show a more positive attitude 
towards airlines using newer aircraft than others. From an airline perspective 
this might create a triple benefit as it will: 
 attract environmentally-conscious market segments; 
 reduce the airline‟s operating costs; 
 not alienate passengers who do not have this preference or need. 
However other adjustments to design a marketing mix that suits the 
preference or needs of a particular segment might have a negative impact on 
the attractiveness towards other segments. As an example the use of 
propeller aircraft has been mentioned. While some segments will react 
positively to this change and airlines are able to reduce their operating costs, 
this will have a negative impact on those passengers that do not like to fly with 
this type of aircraft. 
With regard to the product mix, segments are attracted in different ways to 
environmentally-induced modifications. As shown, many of these changes 
generate positive impacts also from a financial perspective and could be 
introduced irrespectively of the attraction of particular segments. However a 
key is promoting this to the relevant segments that show corresponding 
preferences. 
Hunt and Arnett (2004) refer by “market offerings” not only to the “product” but 
also the “price” within the marketing mix. The data suggests that there are 
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significant differences between the segments in their general attitude towards 
price increases in response to the environmental impacts (attitude towards the 
statement: “Passengers should pay more to fly because of the negative 
environmental aspects of aviation”). When it comes to the actual willingness to 
pay significant differences between the segments could not be identified at 
small increases (+5%), yet at slightly larger premiums (+10%). While in the 
least price-sensitive segment around 20% would choose the cheaper option, 
in the “green” segment (Cluster 1, Environmental Sympathisers) nearly 40% 
would choose the cheaper, less environmentally-friendly choice. 
The danger for airlines is in this case, by charging an environmental premium 
for lower emissions, that a large number of passengers (in four of the five 
segments) will not be prepared to pay this and therefore might affect the 
airlines‟ revenue. Moreover the only segment that shows to be only marginally 
affected by the increases (Cluster 3, Relaxed Travellers) is also the smallest 
segment. Therefore there is little rationale to introduce a premium pricing in 
this case. 
However Cluster 1 (Environmental Sympathisers) shows the highest likelihood 
for future purchases of “Carbon Off-setting” schemes. This is significantly 
different to other segments and therefore enables airlines to particularly target 
this segment in promoting “Carbon Off-setting” schemes. With regard to Hunt 
and Arnett‟s (2004) second premise this shows that airlines are able to 
develop market offerings that are attractive to different market segments and 
therefore supports the idea that markets should be segmented. 
Both with regard to airline products and pricing, differences between the 
segments could be identified. However in both cases a key role is played by 
promoting this to the relevant segments. Therefore segmentation particularly 
makes sense when devising a green market communication strategy that 
aims to highlight the environmental credentials and benefits of the product 
and pricing decisions that were made to provide a greener marketing mix. 
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6.9 SUMMARY 
This Chapter has addressed Objective 2: To develop an understanding of 
green markets segments based on different attitudes towards air transport 
and the environment.  
The analysis has shown that in many cases there are significant differences in 
attitudes between the market segments. As expected (because used in the 
clustering process) there are significant differences between the clusters 
when it comes to the attitude of whether air transport is as significant 
contributor to climate change. Two segments (Environmental Sympathisers 
and Cheap and Cheerful Travellers) show strong environmental awareness in 
this case, while particularly Cluster 4 (Technology Supporters) is more 
sceptical. 
With regard to actual behaviour differences between the uptake of public 
transport to the airport could be identified between the clusters. However the 
green market segment (Cluster 1, Environmental Sympathisers) ranked only 
third in the use of public transport after Clusters 5 (Cheap and Cheerful 
Travellers) and 2 (Pessimistic Travellers). 
Air travel behaviour itself has not seen any significant differences between the 
segments when measured by the number of flights undertaken over the 
twelve months before the survey. However particularly Cluster 3 (Relaxed 
Travellers) saw an above average reduction in air trips in the two years before 
the survey. With regard to the changes in the number of air trips in this period, 
significant differences between the segments became obvious. Similarly to 
the uptake of public transport, the more environmentally-conscious segment 
(Cluster 1, Environmental Sympathisers) has not shown an above average 
decrease in air travel, yet a below average increase in the number of flights. 
Nevertheless this cluster does not show a particularly “green” behaviour in 
their past air travel exposures. Yet, this segment has voiced above average 
intentions to reduce the number of flights in the following two years. Based on 
this analysis, Hypothesis 2 was rejected. 
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Key reasons for the change in past and future air travel intentions mainly 
relate to changes in personal circumstances and monetary reasons (change 
in income or air fares). Environmental reasons only play a marginal role in 
affecting a change in the number of air trips. 
The analysis of the different segments showed that there are significant 
differences between the segments based on their attitude towards different 
green improvement to the airline product. The differences between the 
segments could particularly be witnessed in changes to aircraft operations 
through the use of newer aircraft, increasing seat density, usage of biofuels 
and the use of propeller aircraft. The data shows that different segments have 
different attitudes towards the operational measures that airlines can 
introduce to reduce their environmental impact. It is noticeable that Cluster 4 
(Technology Supporters), while sceptical to the environmental impacts of air 
transport in general, shows a highly positive attitude to most of the operational 
measures. With regard to inflight service, this is generally seen across all 
segments as a less effective way to address environmental issues in air 
transport. Overall, the findings from the research support Hypothesis 3. 
Environmental pricing of airlines can be divided into two areas: voluntary 
schemes and environmentally-related price increases. About half of the 
respondents claim to not have heard of “Carbon Off-setting” schemes which 
does not significantly vary between the segments. While there are significant 
differences in the current uptake of these schemes, generally the levels are 
low across all segments. However regarding the likelihood of future use of 
“Carbon Off-setting” schemes, particularly the “green” segment (Cluster 1, 
Environmental Sympathisers) shows an above average probability.  
This segment also supports the idea that passengers should pay more in 
response to the environmental impacts of air travel. It is the only segment that 
holds this opinion with the other segments mainly showing a negative attitude. 
When confronted with a hypothetical example, some differences between the 
segments with regard to the willingness to pay for a more environmentally-
friendly air travel option could be identified. The differences between the 
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segments become only statistically significant at a 10% price premium. Rather 
than the environmentally-aware segment (Cluster 1, Environmental 
Sympathisers), the less price sensitive segment (Cluster 3, Relaxed 
Travellers) shows the highest willingness to pay for environmental 
improvements. Based on the analysis of voluntary “Carbon Off-setting” 
schemes and passengers‟ willingness to pay for green airline products, 
Hypothesis 4 was accepted.  
For air travel policies that could be introduced to reduce the environmental 
impact of air transport, significant differences between the segments could be 
identified. The more environmentally-aware segment (Cluster 1, 
Environmental Sympathisers) shows high support for emissions taxes, CO2 
reduction schemes and energy rating systems for aircraft. Generally a more 
negative attitude towards compulsory schemes can be noticed in all 
segments.  
This chapter has shown that there is evidence that it makes sense for airlines 
to segment the market based on environmental attitudes as differences could 
be identified between different market segments. 
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7 ANALYSIS OF THE GREEN IMAGE AND ECO-
POSITIONING OF AIRLINES 
7.1 INTRODUCTION 
Measures taken by airlines to generate an environmentally-friendly image are 
varied. So far there has been little research on how air travellers perceive 
these measures and whether air travellers identify some approaches as more 
useful than others. 
Chapter 6 gave some indication on passenger segments and their attitude 
towards different elements of the green marketing mix. In this Chapter the 
focus is on the green image and eco-positioning that airlines develop. 
This Chapter focuses on two objectives: 
 To determine the perception of airlines‟ green image and eco-
positioning (Objective 3) and 
 To develop an understanding of how passengers perceive different 
airline environmental initiatives (Objective 4). 
In Section 7.2, Hypothesis 5 will be addressed. Initially Section 7.2.1 will 
establish if passengers generally differentiate between airlines based on 
environmental factors. Section 7.2.2 will then focus on the green image of 
low-cost airlines. These airlines have seen a significant growth in the past and 
received mix responses with regard to their environmental performance. 
Section 7.2.3 provides an in-depth analysis of the twelve airlines used in the 
sample, illustrating their individual green image. In Section 7.2.4, it will be 
evaluated how travel experience with a particular airline affects the 
environmental perception of that airline. Section 7.2.5 also links airline image 
to the five market segments identified in Chapter 5. 
Hypothesis 6 will be addressed in Section 7.3. A range of indicators (e.g. load 
factors and aircraft age) are compared to the relative eco-positioning of the 
different airlines in the sample.   
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In Section 7.4, Hypothesis 7 will be discussed. In this section, it is discussed 
how passengers perceive the effectiveness of different environmental 
measures. It will be analysed how travel behaviour, attitudes and gender 
relate to this perceived effectiveness. Moreover the measures will be 
discussed in relation to the previous identified market segments. 
In Section 7.5 the results from this Chapter will be discussed in relationship to 
Brand-Equity Strategy, an element of the Resource-Advantage Theory.  
7.2 AIRLINES’ GREEN IMAGE 
7.2.1 Identification of Green Airline Images 
Airlines have made different attempts to address environmental issues, some 
to a higher, and others to a lesser extent. For example easyJet referred to this 
issue directly on the homepage of its website25, and Flybe provides “eco-
labels” for its fleet. 
While from the airlines‟ perspective there is differentiation in this area, there is 
the question whether passengers see some airlines as more environmentally-
friendly than others. In marketing theory, this relates to the market positioning 
a company takes with regard to its green performance; i.e. the place the 
company holds in passengers‟ minds about the company‟s environmental 
credentials, relative to those of its competitors.  
Generally it could be expected that those respondents who see air travel as a 
significant contributor to climate change rate airlines‟ environmental 
friendliness more critically. However results from the survey show, that there 
is no significant difference in passengers‟ perception of the individual airlines‟ 
environmental friendliness depending on whether they agree or disagree that 
air travel contributes to climate change (p > 0.05). 
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 However this has been taken off by January 2013 and does not feature the homepage 
anymore. 
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The only exception in the analysis was Ryanair. Respondents, who agree that 
air travel is a significant contributor to climate change rated Ryanair as 
significantly less environmentally-friendly than those who disagreed with the 
statement (p < 0.05).  
In the survey undertaken for this research, passengers were asked whether 
they believe that some airlines do more for the environment than others. 
Figure 7.1 illustrates that just over half of the respondents believe that some 
airlines do more for the environment than others, with only a small percentage 
(6.8 %) disagreeing or strongly disagreeing with this statement.  
 
Figure 7.1: Some airlines do more for the environment than others 
Assuming that the answers are not normally distributed26, the Mann-Whitney 
test has been conducted to identify if there is a difference in this view between 
genders. No significant difference has been identified between male and 
female respondents with regard to whether they perceive some airlines more 
environmentally-friendly than others (p > 0.05). The Kruskal-Wallis test shows 
that there is also no significant difference in respondents‟ view on this issue 
depending on their occupation, age and income bracket (p > 0.05). This 
analysis shows that demographic composition does not have a significant 
influence on air travellers‟ environmental perception of airlines in general.  
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 Using a histogram with normal curve and applying the Kolmogorov-Smirnov test; yet the 
latter one needs to be treated with caution as the sample is relatively large (cf. Field, 2009) 
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While this question only identified whether people think that some airlines do 
more for the environment, it does not necessary mean that respondents are 
able to identify those airlines that do more for the environment. To identify 
whether respondents are able to differentiate between airlines depending on 
their environmental friendliness, they were presented with twelve airlines and 
were asked to rate them from “very environmentally-friendly” to “very 
environmentally unfriendly”. Respondents also had the opportunity to tick “Do 
not know that airline”. Several respondents chose this option, although they 
had previously acknowledged that they had flown with that particular airline. 
Comments on the questionnaires indicate that in this case, passengers were 
not able to discuss the environmental performance due to a lack of 
knowledge. 
The rating of the different airlines gives the opportunity to identify those 
airlines that are seen as more environmentally-friendly by passengers than 
others. It also shows if passengers differentiate between these airlines with 
regard to their green image. To analyse if passengers differentiate between 
airlines, it is considered how passengers rated all airlines that they know or 
have an opinion about. If respondents rated all airlines the same way (e.g. all 
“somewhat environmentally-friendly”), it is assumed that respondents do not 
differentiate between the airlines‟ environmental image. If airlines received 
different ratings then it was classified as a “differentiated image” for the listed 
airlines. In both cases respondents had to provide a rating for more than one 
airline to be included in this analysis. 
When presented with the list of different airlines, less than half of the 
respondents (46.5%) differentiated between the environmental images of the 
airlines, while 53.5% of respondents did not distinguish between the airlines 
they were presented with (i.e. rated all airlines they know the same way). 
55.2% of those respondents that strongly agreed or agreed that some airlines 
do more for the environment than others, differentiated between airlines‟ 
environmental friendliness, while 35.5% of those who disagreed or strongly 
disagreed made a differentiation between the airlines (see Figure 7.2). The 
latter figure suggest, that while some people in general do not believe that 
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some airlines do more for the environment than others, when presented with a 
list of airlines, they do recognise differences in this respect. On the other side, 
44.8 % of respondents who thought that some airlines do more for the 
environment than others, did not differentiate between the airlines they were 
presented with. This might suggest that while they are aware that some 
airlines do more, they are not able to identify which airlines are more 
environmentally-friendly. Using a chi-square test, it has to be remarked that 
the differences between the two samples (Strongly agree/agree and 
Disagree/Strongly disagree) as to whether they differentiate between the 
different airlines is statistically significant (p < 0.05).  
 
Figure 7.2: Differentiation between Environmental Image of Airlines  
7.2.2 Low-cost Airlines 
Low-cost airlines have been a major factor for the growth of air transport in 
many countries (Doganis, 2010). With the increase in demand for air travel, 
total greenhouse gas emissions and other environmental pollutants have 
increased at the same time. Yet, low-cost airlines with their higher load factors 
and higher seat density as well as often newer aircraft (Doganis, 2010), 
produce less CO2 per RPK than many full-service network airlines.  
As the survey was conducted at Liverpool John Lennon Airport, where nearly 
all flights (except for flights by KLM and Eastern Airways) were offered by low-
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cost airlines, these airlines play an important part at the airport. This becomes 
also evident when looking at the flight history of respondents. Figure 7.3 
shows that over 50 % of respondents have flown with easyJet and/or Ryanair 
in the 12 months before the survey. These two airlines also have the most 
departures at Liverpool John Lennon Airport (Liverpool John Lennon Airport, 
2010). British Airways was the most used full-service network airline by the 
respondents in that period. The top 15 airlines used by respondents also 
include charter airlines like Thomas Cook Airlines and Thomson Airways, as 
well as European full-service network airlines like Air France and KLM. 
 
Figure 7.3: 15 most flown Airlines in the last 12 months
27
 
Despite the high usage of low-cost airlines among the respondents, most 
respondents (65.1%) do not take a position whether low-cost airlines are more 
environmentally-friendly than other airlines. 13.4% strongly agree or agree 
that these airlines are more environmentally-friendly, while 21.5% disagree or 
strongly disagree to this statement. This suggests that among those who do 
take a position, the number of supporters to this view (that low-cost airlines 
are more environmentally-friendly) is lower than those rejecting it. 
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 Full-service network airlines are marked in magenta, low-cost airlines in green, regional 
airlines in blue and charter airlines in yellow. 
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Figure 7.4: Low-cost airlines are more environmentally-friendly than other airlines 
When analysing the responses further there are some differences identifiable 
between different groups of respondents. 14.3% of respondents who claim 
that they always look for the cheapest flight strongly agree or agree that low-
cost airlines are more environmentally-friendly than other airlines. On the 
contrary none of the respondents who disagree or strongly disagree that they 
always look for the cheapest flight think that these airlines are more 
environmentally-friendly. In this group 46.7% of the respondents disagree or 
strongly disagree that low-cost airlines are more environmentally-friendly, in 
comparison to 20.8% of the respondents who always look for the cheapest 
flights. The difference between the two groups (i.e. those that always look for 
the cheapest flights and those who do not) is statistically significant (p < 0.05). 
This suggests that those passengers that are more price-sensitive attribute a 
higher environmental image to low-cost airlines than those for who price is 
less important. However when looking at respondents‟ incomes and their 
environmental image of low-cost airlines, there is no significant difference 
between the income groups (p > 0.05). 
The different perceptions among different age groups, whether some airlines 
do more for the environment is statistically not significant, however when it 
comes to the attitude towards low-cost airlines, differences become relevant. 
Figure 7.5 illustrates that a higher percentage of younger respondents rejects 
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the claim that low-cost airlines are more environmentally-friendly than other 
airlines, while among the older respondents the number of air travellers 
supporting this argument is higher. The remainder in each age bracket neither 
agrees nor disagrees with this statement. The differences between the age 
groups are statistically significant (p < 0.05) 
 
Figure 7.5: Low-cost airlines are more environmentally-friendly than other airlines by age group 
The figure highlights that among the age group 34 years and younger, the 
environmental image of low-cost airlines is particularly low in comparison to 
other age groups.  
7.2.3 Green Perception of Airlines 
For this research, respondents were presented with a list of twelve different 
airlines and were asked to rate them on a 5-point Likert scale from “Very 
environmentally-friendly” to “Very environmentally unfriendly” to identify the 
attitude of passengers towards different airlines from an environmental 
perspective. 
The previous sections have identified passengers‟ general perception of 
airlines‟ environmental image and that of low-cost airlines in particular. Only 
one third of respondents distinguished between low-cost airlines and other 
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airline business models when it comes to their green credentials (see Figure 
7.4, p. 191). The rest (65.1%) neither agreed nor disagreed that low-cost 
airlines are more environmentally-friendly than other airlines. This means that 
an airline‟s business model does not per se indicate a particular green image 
to most travellers. 
Figure 7.6 presents the percentage of respondents that perceive the 
respective airlines as “very environmentally-friendly” or “somewhat 
environmentally-friendly” on a Likert scale. The figure illustrates the 
differences between peoples‟ perception of different airlines. Particularly 
Virgin Atlantic, easyJet and British Airways are perceived to be 
environmentally-friendly, with more than 30% of respondents rating these 
airlines as such. 
Wizz Air on the contrary received the lowest responses for being 
environmentally-friendly. This might not necessarily related to their 
environmental image itself but rather its low presence in the UK market. This 
airline had the highest number of travellers selecting “Neither environmentally-
friendly nor unfriendly” (69.8%) of all airlines, while for easyJet only 50.6% 
chose the middle option. Wizz Air also had the second lowest response rate in 
total with only 301 travellers providing an opinion, with the rest either ticking 
“Do not know that airline” or not answering the question. Similar observations 
(high number of people selecting the middle option and low number of 
responses) can also be made for Eastern Airways, which also scores low with 
regard to being perceived environmentally-friendly. 
This graph also confirms a previous finding, that a business models itself does 
not generate a particular environmental image. While Virgin Atlantic and 
British Airways are both full-service network airlines, easyJet is a typical 
representative of low-cost airlines.  
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Figure 7.6: Airlines perceived to be very or somewhat environmentally-friendly
28
 
Figure 7.7 below illustrates respondents‟ perception with regard to airlines‟ 
environmental unfriendliness. It shows the percentage of respondents that 
perceive these airlines to be either very environmentally unfriendly or 
somewhat environmentally unfriendly.  
 
Figure 7.7: Airlines perceived to be very or somewhat environmentally unfriendly 
The airline with the highest percentage is Ryanair followed by Wizz Air. The 
two airlines with the highest numbers of responses for being environmentally 
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unfriendly are all low-cost airlines. Particularly Ryanair is seen as more 
environmentally unfriendly than the other airlines. 
From the Likert scale, the responses have been assigned values from 1 (very 
environmentally-friendly) to 5 (very environmentally unfriendly) to be able to 
treat them as scale data and therefore a being able to calculate means29.  
Airline N Mean
29
 Std. Dev. 
Virgin Atlantic 380 2.75 0.859 
EasyJet 472 2.83 0.892 
British Airways 427 2.86 0.834 
KLM 380 2.89 0.785 
BMI 336 2.91 0.663 
bmibaby 351 2.96 0.694 
Flybe 363 2.96 0.788 
Thomson Airways 360 2.97 0.757 
Eastern Airways 299 3.01 0.751 
Thomas Cook Airlines 367 3.03 0.735 
Wizz Air 301 3.10 0.716 
Ryanair 463 3.10 0.952 
Table 7.1: Environmental friendliness by airline 
Table 7.1 shows the mean scores for each airline, the standard deviation and 
the sample size. Taking into account positive and negative perceptions, Virgin 
Atlantic has the best mean with regard to its environmental friendliness, 
followed by easyJet. easyJet managed to rank second, despite being among 
the top four airlines in Figure 7.7. This is also reflected by the second highest 
standard deviation.  
The difference between Virgin Atlantic and easyJet is also statistically 
significant (p < 0.05). Yet the differences between easyJet, British Airways, 
KLM and Bmi are not significant, as well as the differences between bmibaby, 
Flybe, Thomson Airways, Eastern Airways and Thomas Cook Airlines 
(p > 0.05). There is also no significant difference between Wizz Air and 
Ryanair (p > 0.05). 
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 1 = very environmentally-friendly; 2 = somewhat environmentally-friendly; 3 = neither 
environmentally-friendly nor unfriendly; 4 = somewhat environmentally unfriendly; 5 = very 
environmentally unfriendly. 
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With regard to the image of the airline, the attitude and communications of the 
airlines and their Chief Executives/owners can have an impact on how 
companies are perceived in general. In that respect it can be noted: 
“Compare the cantankerous O'Leary with the cuddly Stelios30 
and what do you get? Two entrepreneurs who, despite very 
different characters and behaviors, are very much the same in 
personifying a brand. In the case of Ryanair a “no news is bad 
news” attitude seems to be the view from the top, while 
easyJet, Virgin and others prefer a “We're nice people to do 
business with” approach.” (Strategic Direction, 2010, p. 29) 
As highlighted by the quote above, easyJet and Virgin are companies that like 
to see themselves as “nice people” which is also reflected in their 
environmental image shown in Table 7.1. 
On the contrary, Ryanair‟s chief executive seems to be more focused on 
media exposure than creating a positive public image for the airline. Whilst 
many airlines try to address the issue of climate change, Ryanair does not 
consistently follow this line. Previously, Ryanair used to persist to be an 
industry leader when it comes to environmental performance, yet in 2007 
Michael O‟Leary admitted that it was an “error” when the airline had claimed to 
have cut CO2 in half in the previous five years (AFX International Focus, 2007, 
cited in Bonini and Oppenheim, 2008).  
Confusion to Ryanair‟s environmental position was added in 2010 with a 
report that “Ryanair‟s combative boss Michael O‟Leary is renowned for 
backing unusual ideas, but some passengers may feel that even he has 
overstepped the mark with his latest comments – denying the existence of 
global warming” (Hickman, 2010). As suggested previously, Michael O‟Leary 
seems to follow the communication strategy “no news is bad news” (Strategic 
Direction, 2010, p. 29). Ambiguous statements like these might contribute to 
Ryanair‟s low image when it comes to being environmentally-friendly. 
However in 2011, Michael O‟Leary highlights in another interview that “We are 
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 NB: O‟Leary refers to the Chief Executive Officer of Ryanair and Stelios to the founder of 
easyJet. 
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proud to operate the youngest, greenest and most fuel-efficient fleet” (Energy 
Weekly News, 2011). This also shows that Ryanair addresses environmental 
issues in their communication strategy. 
The difference in environmental image between Ryanair and easyJet supports 
the argument, that low-cost airlines in general are not seen as less 
environmentally-friendly than other airlines. 
7.2.4 Perception versus Experience 
Data has also been collected on airlines that had been used by respondents 
in the twelve months leading up to the survey. Therefore the results from 
Table 7.1 could be split between those passengers that had travelled with a 
particular airline and those who had not in the previous twelve months31. 
Table 7.2 illustrates the differences in peoples‟ perception of airlines, 
depending on whether they had travelled with an airline or not.  
Airline 
Flown with that airline in 
the last 12 months 
Not flown with that airline 
in the last 12 months 
p 
N Mean 
Std. 
Dev. 
N Mean 
Std. 
Dev. 
Thomson Airways 22 2.55 0.739 308 3.00 0.755 0.006 
Virgin Atlantic 16 2.56 0.814 329 2.76 0.863 0.324 
Wizz Air 16 2.62 0.806 257 3.15 0.697 0.009 
easyJet 274 2.72 0.920 152 3.03 0.821 0.001 
Flybe 48 2.79 1.031 284 2.98 0.742 0.185 
BMI 20 2.80 0.616 289 2.91 0.661 0.727 
Eastern Airways 15 2.80 1.082 256 3.02 0.730 0.187 
bmibaby 27 2.81 0.786 295 2.97 0.682 0.241 
KLM 36 2.83 1.028 312 2.90 0.758 0.315 
British Airways 51 2.88 0.864 337 2.86 0.825 0.946 
Ryanair 247 3.00 0.946 176 3.26 0.967 0.013 
Thomas Cook Airlines 23 3.26 0.864 312 3.03 0.716 0.253 
Table 7.2: Environmental friendliness by airline and passenger usage 
The table below shows that the order of airlines with regard to their mean 
value for environmental friendliness has changed to the previous table. 
                                            
31
 Not all respondents have provided a listing of airlines that they have flown with, therefore ∑ 
N in Table 7.2 does not equal N in Table 7.1. However there is no significant difference 
between respondents that provided an airline listing and those who have not with regard to 
the environmental rating of airlines (p < 0.05). 
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Thomson Airways has achieved the “best” mean value by its own passengers 
(i.e. passengers that have flown with the airline in the previous 12 months), 
followed by Virgin Atlantic and Wizz Air. A noticeable improvement in the 
ranking has been by Wizz Air that improved from the penultimate rank in the 
overall ranking to third place when looking at an airline‟s own passengers. 
In general it can be noticed that for most airlines (except British Airways and 
Thomas Cook Airlines) the mean values for passengers who have flown with 
that particular airline are better, i.e. the airline is perceived to be more 
environmentally-friendly, than among those passengers who have not flown 
with that airline in the previous 12 months. These differences in mean values 
however are only statistically significant for Thomson Airways, easyJet, Wizz 
Air and Ryanair (p < 0.05). This means that three out of the four low-cost 
airlines included in the survey achieved statistically significantly better results 
for their environmental image if passengers had flown with that airline, while 
none of the full-service airlines achieved this. Therefore it can be suggested 
that particularly for low-cost airlines, the environmental image is related to 
whether passengers had flown with the airline nor not. 
Another difference can be recognised when looking at the results for 
passengers that had not flown with an airline in the previous 12 months. The 
top four airlines for environmental image are all full-service network airlines 
(Virgin Atlantic, British Airways, KLM and Bmi). This suggests that particularly 
these airlines have a good environmental image among passengers who have 
not flown with them.  
The only low-cost airline that did not significantly improve its result was 
bmibaby. In the case of bmibaby it might be suggested that this could be 
because travellers find it difficult to distinguish between Bmi and bmibaby 
(one being a full-service network airline, the other one being a low-cost 
airline).  
Table 7.2 also highlights the difference between the two charter airlines in the 
sample. While Thomson Airways achieved the best mean for environmental 
image among passengers who had flown with the airline, Thomas Cook 
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Airlines came last. As only two charter airlines were included it is difficult to 
draw any further conclusions. 
7.2.5 Green Market Segments 
In Chapter 5, five clusters were introduced. It was shown that there are 
significant differences between the segments with regard to attitudes towards 
green marketing. Also some differences between travel behaviour were 
identified. 
In this section, it will be evaluated whether airlines‟ green image differs 
between clusters. First, the mean environmental perception for all airlines is 
computed for the different segments. The analysis shows that there is no 
significant difference between the segments in how the airlines are rated 
overall (p > 0.05).  
 
C1 C2 C3 C4 C5 
p 
ES PT RT TS CC 
BMI 2.92 2.98 3.14 2.89 2.85 0.317 
bmibaby 3.03 2.97 3.10 2.94 2.90 0.679 
British Airways 2.86 3.03 2.95 2.72 2.82 0.150 
Eastern Airways 2.96 3.10 2.93 2.87 3.12 0.252 
EasyJet 2.89 2.94 3.00 2.67 2.83 0.143 
Flybe 3.06 2.96 3.00 2.83 2.98 0.767 
KLM 2.89 2.99 2.97 2.75 2.94 0.351 
Ryanair 3.24 3.02 3.12 2.98 3.24 0.190 
Thomas Cook Airlines 3.06 3.07 3.00 3.03 3.04 0.750 
Thomson Airways 2.97 3.08 2.97 2.96 2.94 0.502 
Virgin Atlantic 2.81 2.92 2.73 2.58 2.73 0.104 
Wizz Air 3.18 3.11 3.04 3.00 3.19 0.311 
All Airlines (mean
32
) 2.90 2.95 2.89 2.72 2.93 0.066 
Grand Standard Deviation
33
 0.13 0.07 0.11 0.14 0.16 - 
Table 7.3: Environmental friendliness by airline and cluster 
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 This is not a grand mean (i.e. mean of means), as n varies for the different airlines. 
Passengers had the option to choose “Do not know” for airlines they were not aware of.  
33
 Standard deviation of grand mean of the twelve airlines 
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Also for individual airlines there is no significant difference in their green 
image between any of the clusters. Table 7.3 illustrates the environmental 
friendliness by airline and cluster. 
While the differences between the clusters are not statistically significant, 
some characteristics can be identified. Overall Technology Supporters 
(Cluster 4) rate all airlines (mean of all airlines) as more environmentally-
friendly than the other segments. This segment also rates eight of twelve 
airlines highest for environmental friendliness (lowest mean) in comparison to 
the other segments.  
Pessimistic Travellers (Cluster 2) overall rate the airlines lowest for 
environmental friendliness (highest mean), however this cluster only rates five 
of twelve airlines lower than any other segment. This cluster is also 
characterised by a low grand standard deviation (0.07) of the twelve airlines‟ 
environmental friendliness, i.e. there is little variation in how this cluster rates 
the different airlines. In comparison, for the other clusters there is more 
variation in the perceived environmental friendliness of the twelve airlines. 
It is also noteworthy that Ryanair is seen as particularly environmentally 
unfriendly by Environmental Sympathisers (Cluster 1) and Cheap and 
Cheerful Travellers (Cluster 5) with an average score of 3.24. 
The little differences between the clusters show that the airline image does 
not vary between more environmentally-minded market segments and 
clusters more sceptical towards the environmental impact of air transport. 
Airlines so far have not managed to generate a particularly positive 
environmental image among a certain market segment. The data shows that 
airlines that have used environmental marketing messages in the past (e.g. 
Virgin Atlantic Airways, Flybe, easyJet) have not managed to reach more 
environmentally conscious customer segments (in this case Cluster 1, 
Environmental Sympathisers) more than other segments. 
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7.2.6 Hypothesis 5 
Hypothesis 5, which was presented in Section 4.7, states “Some air travellers 
distinguish between different airlines‟ green brand image”.  
This analysis in Section 7.2 illustrates that about half of the respondents 
agree that some airlines do more for the environment than others. 
Furthermore, when presented with twelve airlines just under half (46.5%) of 
respondents differentiated between the airlines in the sample. The responses 
also suggest that the differentiation is mainly down to individual airlines rather 
than airlines business model. 
With regard to Hypothesis 5, following the analysis is this section, the 
hypothesis can be accepted. The data supports the hypothesis that some air 
travellers distinguish between different airlines‟ green brand image. Moreover 
the data confirms that the differences between the twelve airlines in the 
sample are in many cases statistically significant. It can also be noted that air 
travellers distinguish between airlines rather than airline business models. 
7.3 ECO-POSITIONING: PERCEPTION VERSUS ACTUAL 
PERFORMANCE 
7.3.1 Introduction 
The previous section analysed the green image of airlines. Previously it has 
been highlighted that often communication is more important in developing a 
green image rather than actual performance. This needs to be done with 
consideration as false claims can negatively impact companies. For example 
easyJet has been criticised in the past for overstating its relative 
environmental performance: “EasyJet‟s claims to have more environmentally-
friendly airplanes were inaccurately portrayed as such according to ASA 
[Advertising Standards Authority], [...] following a customer complaint” (Jahdi 
and Acikdilli, 2009, p. 107). This addresses two important issues: first, 
accuracy of green communications is important as this could lead to problems 
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with regulators. And secondly, there are customers that expect credibility and 
accurate information with regard to airlines environmental performance (i.e. 
some passengers are critical with regard to airlines‟ green credentials). 
This section will focus on the eco-positioning of airlines (i.e. the green image 
relative to each other) in comparison to their “actual” green performance. The 
section will address Hypothesis 6: “Actual environmental performance does 
not positively affect the eco-positioning of airlines.” 
Initially, the “actual” green performance must be defined; i.e. it is necessary to 
choose an indicator that measures “green performance”. In Chapter 3 the 
different environmental impacts of air transport have been discussed. For this 
comparison three measures of environmental performance will be used: 
 Load factors, 
 Aircraft age and 
 The atmosfair Airline index. 
7.3.2 Load Factors and Eco-positioning 
Load factor is an important aspect (rather than seat density and distance 
flown) in achieving carbon efficiency of airlines. The estimated coefficient for 
the elasticity of emissions to changes in airlines‟ load factor is -0.977. This 
means an increase in airlines load factors by 1% can reduce carbon 
emissions per passenger kilometre by 0.98% (Mason and Miyoshi, 2009). 
Load factor is also a factor that can easily be observed by passengers. High 
load factors are particularly noticeable for passengers through increased 
aircraft boarding times and crowding on board the aircraft (Rhoades and 
Waguespack, 2004). 
When analysing the load factors34 and the perceived environmental 
friendliness of the twelve airlines in the sample, no significant correlation 
                                            
34
 Load factors for 2010, the year when the survey was conducted. 
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between the two variables could be identified (τ = -0.031, p > 0.05)35. This 
supports the hypothesis that environmental performance (measured by load 
factor) does not positively affect eco-positioning. 
Figure 7.8 illustrates the airlines‟ eco-positioning and their respective load 
factors. This shows that four airlines (Ryanair, Wizz Air, Thomas Cook Airlines 
and Thomson Airways) have a relatively high load factor and therefore a high 
environmental efficiency (if load factor is used as a proxy). Yet their perceived 
environmental friendliness is below the sample average of 2.95.  
 
Figure 7.8: Load Factors and Eco-positioning
36
 
Source: Flightglobal, 2012; Author 
7.3.3 Aircraft Age and Eco-positioning 
Using newer aircraft is seen by passengers as the most effective way to 
address the environmental impact. While atmosfair (2011a) suggest that 
differences between airlines‟ fuel consumption as a result of different aircraft 
age and maintenance is less than 1%, passengers rate this measure highly. 
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 Load factor and image scores were checked for normality. While the Kolmogorov-Smirnov 
test does not show a significant non-normality for either of the two variables, evaluating 
kurtosis, skewness and histograms suggest that the data is not normally distributed. This is 
particularly true for load factor with the values for skew and kurtosis being -1.122 and 1.018 
respectively. As such a non-parametric correlation is chosen. Kendall‟s tau (τ) is used as the 
data set is relatively small (Field, 2009). 
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Aircraft age can be a “visible” element of the marketing mix to passengers, 
similarly to load factor. However upgrades and refurbishments can conceal an 
aircraft‟s true age which therefore could make it difficult to passengers to 
recognise the actual aircraft age. When analysing the average age of the 
twelve airlines‟ fleets, no significant correlation between actual aircraft age 
and perceived environmental friendliness can be identified (p > 0.05).  
Figure 7.9 illustrates the average aircraft age and the eco-positioning of the 
airlines in the sample.  
 
Figure 7.9: Average Aircraft Age (2010) and Eco-positioning
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Source: Flightglobal, 2012; Author 
The figure above highlights that airlines with a relatively young fleet (i.e. 
Ryanair and Wizz Air) are not necessarily perceived as environmentally-
friendly by passengers. It is noticeable that Ryanair and Wizz Air hold a very 
similar position in both Figure 7.8 and Figure 7.9. Contrarily the other big low-
cost airline, easyJet, achieved a higher environmentally-friendly score with 
similar aircraft age and load factor as Ryanair and Wizz Air.  
This illustrates that having a young fleet is not enough for airlines to generate 
a positive green image and improve their eco-positioning. This also supports 
Hypothesis 6 that actual green performance does not affect green eco-
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positioning. Green performance needs to be communicated as part of an 
airline‟s marketing communication.  
7.3.4 atmosfair Airline Index and Eco-positioning38 
The atmosfair Airline Index was published by Atmosfair, a non-profit 
organisation based in Germany in 2011. The index provides a ranking of 
airlines, measured by “efficiency points” that relate to greenhouse gas 
emissions (but not other environmental initiatives). The best case airline on a 
particular city pair is awarded 100 efficiency points and the least efficient 
airline 0 points. Therefore a higher number of efficiency points indicate a more 
environmentally-friendly airline. Influencing factors are CO2 emissions per 
payload kilometre, aircraft types, seating, load factors (both passenger and 
cargo) etc. Similarly to Mason and Miyoshi‟s (2009) study, load factor 
(passenger occupancy) plays a major role in environmental efficiency, 
followed by aircraft type and seat capacity. Further information on the 
methodology is provided by Atmosfair (2011a). 
For methodological reasons, low-cost airlines were not included in the 
atmosfair Airline Index and therefore cannot be compared to the perceived 
environmental friendliness. The index only includes five airlines (Bmi, British 
Airways, KLM, Thomas Cook Airlines and Virgin Atlantic) that are also 
included in the current sample. Despite only being able to use five airlines in 
the comparison, the comprehensiveness of the study and approach of the 
atmosfair Airline Index makes it appropriate to include this indicator in the 
analysis. 
Correlating perceived environmental friendliness and average efficiency 
points from the atmosfair Airline Index shows that these two variables are not 
significantly correlated (τ = 0.6, p > 0.05). However it can be noted that the 
correlation coefficient is positive, which would indicate that less 
environmentally-friendly airlines (measured by the atmosfair Airline Index) are 
                                            
38
 Using the atmosfair Airline Index was suggested in a personal email from Paul Peeters, 
associate professor sustainable transport & tourism of CSTT, NHTV Breda University of 
Applied Sciences, 1
st
 May 2012 
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perceived to be more environmentally-friendly by respondents39. Overall this 
result also supports the hypothesis that environmental performance does not 
positively affect the eco-positioning of airlines. 
7.3.5 Hypothesis 6 
Hypothesis 6 states: Actual environmental performance does not positively 
affect the eco-positioning of airlines. This hypothesis addresses actual and 
perceived environmental performance of airlines. 
When analysing several performance indicators (load factor, aircraft age and 
the atmosfair Airline Index), it becomes evident that there is no positive 
correlation between passengers‟ environmental perception of airlines and the 
actual green performance of airlines. Statistical analysis of all three indicators 
supports Hypothesis 6 that actual performance does not positively affect the 
environmental perception of airlines. 
The analysis also backs Saha and Darnton‟s (2005) argument that accuracy 
of green credentials plays a minor role in affecting a green position. However 
they suggest that how much green credentials are communicated to the public 
affects green positioning. 
7.4 ADDRESSING GREEN IMAGE 
7.4.1 Perceived Effectiveness of Environmental Measures 
Having shown that there are differences in the green image of different 
airlines, the next step is to identify measures that airlines can introduce to 
show “environmental commitment”. Given Chen‟s (2010, p. 309) definition of 
green brand image40, it is important for companies to show environmental 
commitment and concerns in order to generate a green image. In this respect, 
                                            
39
 Future research might want to use a larger sample of airlines included in the atmosfair 
Airline Index to further analyse this issue. 
40
 “a set of perceptions of a brand in a consumer‟s mind that is linked to environmental 
commitments and environmental concerns.” 
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it is less important for these measures to be actually effective, but rather that 
they are perceived by the consumer to be effective. Therefore, in the survey 
respondents were presented with a list of nine measures that have been or 
could be introduced by airlines to improve their environmental performance. 
The proposed measures were: 
1. Increasing the number of seats per aircraft 
2. Using newer aircraft 
3. Reducing the waste on board by not offering free food 
4. Offering “Carbon Off-setting” 
5. Promoting public transport to reach the airport 
6. Testing bio fuels 
7. Serving “fair-trade” and organic products 
8. Having a positive attitude towards the environment 
9. Using propeller aircraft instead of jet aircraft 
The nine measures have been selected based on the literature review and a 
review of airlines‟ current market communications with regard to green 
initiatives. For example, Miyoshi and Mason (2009) suggest the operation of a 
fuel-efficient fleet of aircraft and higher density cabin configurations as key 
areas for airlines to reduce their carbon emissions. These two areas are also 
referred to in easyJet‟s (2008) communication on environmental issues. With 
regard to airlines‟ initiatives, some airlines have started bio fuel tests (Jones 
and Milmo, 2008, p. 11) while others have introduced “Carbon Off-setting” 
schemes (easyJet, 2008). 
Passengers were asked to rate these measures on a Likert scale from “Very 
effective” to “Very ineffective”; respondents could also select “Do not know”. 
This choice was then treated as a missing value in the analysis, as for 
example some passengers were not aware of “carbon off-setting” schemes 
(20.8%) or the difference between propeller and jet aircraft (32.5%). These 
two figures were higher than for any of the other seven measures suggested. 
Table 7.4 shows the mean scores for each measure‟s perceived 
effectiveness. 
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Travellers perceive the using of newer aircraft as significantly more effective 
than an airline‟s positive attitude towards the environment (p < 0.05). This 
illustrates that “tangible” elements of the marketing mix are an important part 
of creating a green image. This also relates to the actual environmental 
impact of airlines. For example, while only 5% of SAS Group‟s environmental 
impact stems from ground operations and on board activities, 95% relate to 
flight operations in form of fuel consumption and noise (SAS Group, n.d.). The 
operation of fuel-efficient aircraft was also identified by Miyoshi and Mason 
(2009) as one of the key areas to reduce carbon emissions. Nevertheless, in 
addition, “soft” aspects in the form of “having a positive attitude” are regarded 
as effective in reducing the environmental impacts of aviation, and so are able 
to contribute to a green image. 
 
N Mean 
Std. 
Dev. 
Airlines using newer aircraft 514 1.73 0.739 
Airlines having a positive attitude towards the environment 523 1.90 0.848 
Airlines testing bio fuels 489 1.92 0.915 
Airlines promoting public transport to reach the airport 532 2.08 0.986 
Airlines offering “Carbon Off-Setting” 434 2.34 0.929 
Airlines increasing the number of seats per aircraft 503 2.46 1.053 
Airlines serving “fair-trade” and organic products 511 2.63 1.095 
Airlines using propeller aircraft instead of jet aircraft 366 2.68 1.046 
Airlines reducing the waste on board by not offering free food 519 2.69 1.074 
Table 7.4: Passengers’ perception of the effectiveness of environmental measures 
The data suggests that air travellers‟ attitudes towards different airlines also 
vary depending on their perception of the above mentioned measures. 
Passengers who see the reduction of waste on board (by not offering free 
food) as an effective measure, perceive the low-cost airlines in the sample 
(Ryanair, easyJet and Wizz but not bmibaby) as more environmentally-friendly 
than those who believe this measure to be ineffective (p < 0.05). 
As shown in Table 7.4, one of the most effective ways for airlines to reduce 
their environmental impact, as perceived by passengers, is for airlines to have 
a positive attitude towards the environment. Generally passengers who 
perceive this attitude as an effective way for airlines to address environmental 
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issues, rate airlines as more environmentally-friendly than those who suggest 
it is an ineffective approach. The large international airlines (British Airways, 
KLM and Virgin Atlantic), the charter airlines (Thomson Airways, Thomas 
Cook Airlines) and Flybe and easyJet are significantly more highly rated for 
their environmental performance by passengers who support the measure of 
having a positive environmental attitude (p < 0.05). Some airlines that scored 
better with regard to their environmental performance, have shown a more 
proactive approach to environmental issues. For example, Virgin Atlantic 
conducted bio fuel tests in 2008. While the effectiveness of these tests are 
disputed, from a market communication perspective Richard Branson of Virgin 
Atlantic was able to portray the airline in a positive way by claiming that “This 
pioneering flight will enable those of us who are serious about reducing our 
carbon emissions to go on developing the fuels of the future” (Jones and 
Milmo, 2008, p. 11).  
On the contrary, Ryanair‟s average score for their environmental friendliness 
is not significantly different. This might be because respondents supporting 
that measure (i.e. the effectiveness of having a positive attitude towards the 
environment) do not think that Ryanair has a positive attitude towards the 
environment. 
7.4.2 Travel Behaviour and Attitudes 
The previous section addressed generally the perceived effectiveness of 
different measures that airlines can introduce. The next step is to evaluate if 
travel behaviour and attitudes are linked to the perceived effectiveness of 
certain environmental marketing measures. Four variables, two behavioural 
(use of public transport to reach the airport and use of “Carbon Off-setting” 
schemes of the day of the survey) and two attitudinal (“I do not like to fly with 
propeller aircraft” and “I prefer to fly with airlines that offer free food on board”) 
are chosen to compare their relationship with potential green marketing 
measures of airlines (Reducing the waste on board by not offering free food; 
offering “Carbon Off-setting”; promoting public transport to reach the airport; 
using propeller aircraft instead of jet aircraft). 
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The analysis supports the idea that attitudes and behaviour are linked to 
perceptions of different green marketing initiatives. Passengers who had used 
public transport to reach the airport on the day of the survey perceive 
promoting the use of public transport as more effective in addressing 
environmental issues in air transport (mean = 1.84) than those passengers 
who used other modes of airport surface access (mean = 2.17; p < 0.05). 
Respondents that had used “Carbon Off-setting” schemes on the day of the 
survey identify this measure as more effective (mean = 2.00) than passengers 
who have not used these schemes (mean = 2.45; p < 0.05). Passengers, who 
prefer to fly with airlines that offer free food on board are more critical towards 
the effectiveness of reducing the waste on board by not offering free food 
(mean = 3.00) than other passengers (mean = 2.62; p < 0.05). Finally 
passengers who do not like to fly with propeller aircraft see the use of 
propeller aircraft instead of jet aircraft as less environmentally effective (mean 
= 2.97) than other passengers (mean = 2.59; p < 0.05). 
This analysis illustrates that attitudes and behaviour in some cases are 
related to the perception of green marketing. From a practical perspective this 
enables airlines to focus their green marketing communications. For example, 
targeting passengers who use public transport to reach the airport with 
marketing messages illustrating that the airline actively supports the use 
public transport could be particularly effective.  
7.4.3 Gender Differences 
Besides the difference between the effectiveness of measures, there are also 
differences in the perception of the measures between female and male 
respondents. In general, female respondents perceived the suggested 
measures as more effective than male respondents, with the exception of the 
use of newer aircraft which men identified as more effective. The increase of 
seats per aircraft, and airlines using propeller aircraft instead of jet aircraft, 
show no significant difference between the two genders (p > 0.05). The 
results from the comparison between male and female respondents are 
presented in Table 7.5. 
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The top three measures are the same for both genders, yet the order is 
different, with the best overall score for female respondents being airlines 
having a positive attitude towards the environment. Men perceived the use of 
newer aircraft as the most environmentally effective measure, which is also 
the only measure that male respondents rated more highly than female 
respondents. For female respondents, the difference in the effectiveness 
between airlines having a positive attitude towards the environment and 
airlines using newer aircraft is not significant (p > 0.05). On the contrary, male 
respondents rate the use of newer aircraft as significantly more effective than 
having a positive attitude (p < 0.05). 
 
Mean 
Female 
Mean 
Male 
p 
Airlines having a positive attitude towards the environment 1.79 2.01 0.004 
Airlines testing bio fuels 1.81 2.02 0.041 
Airlines using newer aircraft 1.82 1.63 0.001 
Airlines promoting public transport to reach the airport 1.94 2.22 0.004 
Airlines offering “Carbon Off-Setting” 2.15 2.52 0.000 
Airlines serving “fair-trade” and organic products 2.44 2.82 0.000 
Airlines increasing the number of seats per aircraft 2.46 2.47 0.817 
Airlines using propeller aircraft instead of jet aircraft 2.57 2.77 0.111 
Airlines reducing the waste on board by not offering free food 2.61 2.76 0.059 
Table 7.5: Passengers’ perception of the effectiveness of environmental measures by gender  
While the environmental perception of different airlines is similar for both 
genders, how this green image can be achieved varies between male and 
female respondents. For men the more “tangible” measure of newer aircraft is 
the most effective way to address environmental effects, while for female 
respondents this only ranks third. This relates also to masculine and feminine 
traits described in literature, where male traits are described as rational and 
instrumental (i.e. newer aircraft) and female traits as relational and socio-
emotional (i.e. having a positive attitude) (Bhagat and Williams, 2008; Palan, 
2001). 
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7.4.4 Green Market Segments 
Differences between the market segments with regard to their attitude towards 
green marketing measures were introduced in Chapter 5. To link-in with the 
previous sections in this chapter, the results for each cluster are summarised 
in Table 7.6 to give an overview of the effectiveness of different green 
marketing measures by cluster. While section 7.2.5 showed that different 
segments hardly distinguish between the green images of the twelve airlines, 
there are significant differences in how the market segments perceive the 
effectiveness in achieving environmental effectiveness (with the exception of 
“Airlines reducing the waste on board by not offering free food”).  
 
C 1 C 2 C 3 C 4 C 5 
p 
ES PT RT TS CC 
Airlines having a positive attitude 
towards the environment 
1.91 2.75 2.08 1.79 1.62 0.000 
Airlines testing bio fuels 2.22 2.59 2.13 1.95 1.68 0.000 
Airlines using newer aircraft 1.75 2.49 2.05 1.24 1.77 0.000 
Airlines promoting public transport to 
reach the airport 
2.02 2.57 2.24 2.18 1.84 0.000 
Airlines offering "Carbon Off-Setting" 2.40 2.82 2.58 2.60 2.21 0.000 
Airlines serving "fair-trade" and 
organic products 
2.59 3.14 2.40 2.71 2.50 0.000 
Airlines increasing the number of 
seats per aircraft 
2.24 2.95 2.79 2.34 2.44 0.000 
Airlines using propeller aircraft 
instead of jet aircraft 
2.72 3.07 2.70 2.88 2.63 0.000 
Airlines reducing the waste on board 
by not offering free food 
2.60 2.90 2.63 2.87 2.65 0.126 
All measures (mean) 2.27 2.81 2.40 2.28 2.15 0.000 
Table 7.6: Passengers’ perception of the effectiveness of environmental measures by Cluster 
It can be noticed that Pessimistic Travellers (Cluster 2) have the highest score  
for all nine measures (i.e. rate all measures as less environmentally effective 
than the other clusters). Therefore the mean score of all measures is the 
highest for this segment. Cheap and Cheerful Travellers (Cluster 5) have the 
lowest mean score for all measures and generally perceive the measures as 
more effective than the other clusters. This cluster is characterised by a 
generally positive outlook on how airlines can address environmental issues. 
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The analysis shows that there are differences between the segments with 
regard to their perception of the measures to address the negative impacts of 
air transport. A more in-depth analysis between the different segments was 
provided in Chapter 5. 
7.4.5 Hypothesis 7 
Hypothesis 7 (see Section 4.7) states: “Some marketing measures are 
perceived as more effective than others in addressing environmental issues”. 
In the questionnaire passengers were presented with nine proposed 
measures that airlines can introduce to reduce their environmental impact. 
The results show that respondents differentiate between the perceived 
effectiveness of these measures with some being perceived as more 
environmentally effective than others. 
Therefore Hypothesis 7 can be accepted as there are significant differences in 
the perceived effectiveness of measures that airlines can introduce to address 
their environmental impacts. The data also shows that there is a link between 
travel behaviour, attitudes and perceptions of the proposed measures. This is 
also highlighted in differences between market segments regarding the 
perceived effectiveness of these measures.  
7.5 BRAND-EQUITY STRATEGY 
The Brand-Equity Strategy was introduced previously in Section 2.4.6. Brand-
Equity Strategy as part of the Resource-Advantage Theory refers to brand 
equity a source of competitive advantage for a firm. As such brands are seen 
as a firm‟s resources “but only they contribute to the firm‟s ability to efficiently 
and/or effectively produce a market offering that has value to some market 
segment(s)” (Hunt, 2010, p. 424). It was highlighted earlier that there is a 
direct, positive link between brand image and brand equity. With regard to 
“green brand equity”, Chen (2010, p. 310) refers to the importance of “green 
commitments and environmental concerns linked to a brand” to add value to 
the brand.  
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The analysis of the twelve airlines shows that there are differences in the 
green brand image of the airlines and that about half of the respondents can 
differentiate the airlines based on their environmental friendliness. Some 
airlines therefore show green commitment and environmental concerns that 
make them stand out from other airlines and can contribute to the airline‟s 
green brand equity and therefor the overall brand equity. 
From an airline strategy perspective, the business model (low-cost vs. others) 
itself does not add or reduce green brand equity as some low-cost airlines are 
perceived as more environmentally-friendly (e.g. easyJet) than others (e.g. 
Ryanair). It is therefore down to other elements of the marketing mix (i.e. other 
elements that do not define or are a key characteristic of the business model) 
to generate green brand equity.  
Referring to the status of brands in Resource-Advantage Theory, Hunt (2010) 
points out their role of a “resource” in generating competitive advantage if they 
contribute to improving the market offering for certain segments. Having 
segmented the market according to green attitudes and travel behaviour, it 
becomes noticeable though, that none of the airlines managed to create a 
significantly better green brand image (measured by their perceived 
environmental friendliness) with a particular market segment. With regard to 
the Brand-Equity Strategy, it can be suggested that green brand-equity is not 
strong enough yet to contribute to the airlines ability to efficiently and/or 
effectively produce a market offering that has value to some market 
segment(s). 
Therefore, while environmental commitments do have an impact on airlines‟ 
green image and brand equity, this impact is not sufficient enough to be 
particularly attractive to a certain market segment. Nevertheless individual air 
travellers might be attracted by the green image of airlines.  
Yet, different market segments, respond differently to measures that airlines 
can introduce to reduce their environmental impact. With regard to “green 
commitments” (as discussed by Chen, 2010), there are certain environmental 
measures of airlines that will contribute more to green brand equity than 
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others. For example, air travellers rate the “commitment” of having a positive 
attitude towards the environment or the use of newer aircraft as more effective 
in addressing environmental issues than other proposed measures. It is 
therefore important for airlines to communicate these higher rated initiatives. 
The analysis of the questionnaire also suggests that in order to create green 
brand equity, communication of green commitments is more important than 
actual environmental friendliness. This contradicts Ottman‟s (2011) point for 
the need of “credibility” in market communications. It can be suggested that 
for airlines, at least currently, communication of green commitment has more 
influence on green brand image than actual green performance. 
The research highlights the need for airlines that aim to develop their green 
market communications further and be more targeted on environmentally 
conscious segments. In Chapter 6, it was identified that following Market-
Segmentation Strategy, homogenous segments that show more commitment 
to the environment can be identified. In his chapter it was shown that airlines 
can differentiate themselves through environmental commitments to generate 
a relatively better green image than other airlines. However the airlines with a 
better green image failed to achieve a significantly better green image with 
environmentally conscious customer segments so far. 
It can be suggested that green commitments of some airlines have 
contributed to their green brand image and brand equity and has created 
“favourable associations” (Hunt, 2010, p. 424) among certain customers. In a 
next step airlines should focus on green market segments to generate a 
“market offering that has value to some market segment(s)” (Hunt, 2010, p. 
424) by promoting their environmental credentials more clearly to 
environmentally-conscious market segments.  
7.6 SUMMARY 
Chapter 7 addressed Objectives 3 and 4. Objective 3 was to determine the 
perception of airlines‟ green image and eco-positioning. The analysis showed 
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that about half all respondents differentiate airlines based on their 
environmental image. While some have an abstract idea in that respect (i.e. 
they believe that some airlines do more than others with regard to 
environmental commitments), others also differentiate between airlines when 
presented with a list of twelve airlines. 
A key finding from the analysis is that passengers do not necessarily 
differentiate between low-cost airlines and other airlines when it comes to 
green image. This is particularly obvious when comparing the perceived 
environmental friendliness of easyJet and Ryanair. While easyJet is perceived 
as one of the more environmentally-friendly airlines, Ryanair has a relatively 
low green image among respondents. Environmental perceptions of low-cost 
airlines are also affected by the age of respondents with younger passengers 
been more critical about low-cost airlines‟ environmental image and older 
passengers being more favourable. 
With regard to twelve airlines presented to respondents, significant 
differences in the perception of their environmental friendliness could be 
identified. Virgin Atlantic is perceived as the most environmentally-friendly 
airline in the sample, while Ryanair and Wizz Air are seen as the most 
environmentally unfriendly airlines in the sample. Therefore Hypothesis 5 
(“Some air travellers distinguish between airlines‟ green brand image.”) was 
accepted.  
The analysis also shows that travel experience with an airline can affect the 
environmental perception. Some airlines were able to achieve a significantly 
better environmental image among those passengers that had recently flown 
with the airline. 
With regard to the previously identified market segments, no statistically 
significant difference between the airlines‟ green image could be identified. 
A key finding in this chapter was that actual environmental performance does 
not show any positive relationship to their perceived eco-positioning. Airlines 
that have a “better” environmental performance (e.g. measured by the 
average fleet age) are not necessarily perceived as more environmentally-
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friendly. Based on the analysis Hypothesis 6 (“Actual environmental 
performance does not positively affect the eco-positioning of airlines”) was 
accepted. 
The results from the survey show that certain environmental measures that 
airlines can introduce are perceived as being more effective than others. 
Particularly having a positive attitude towards the environment and the use of 
newer aircraft are seen as highly effective by passengers. Travel behaviour 
and attitudes are linked to the perception of certain measures. For example 
passengers who use public transport to travel to the airport are more 
favourable to the effectiveness of promoting the use of public transport than 
respondents who used other modes of transport. 
Generally female respondents perceive the suggested measures as more 
effective than male respondents. However when it comes to the use of newer 
aircraft to reduce environmental impacts male respondents show particular 
support to his measure. 
Certain market segments perceive the different measures as more effective 
than others. Particularly Cluster 5 (Cheap and Cheerful Travellers) perceives 
the measures as relatively effective while Pessimistic Travellers (Cluster 2) 
are most critical of them. 
Based on the analysis in this chapter, also Hypothesis 7 (“Some marketing 
measures are more effective than others in creating a green airline brand 
image.”) was accepted.  
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8 CASE STUDIES: ECO-POSITIONING VS. GREEN 
COMMUNICATIONS 
8.1 INTRODUCTION 
In this chapter, airlines‟ green marketing communication is compared to their 
eco-positioning. While a key focus is on green communications, it will also 
refer to other elements of the marketing mix (e.g. green product developments 
and green pricing) and how developments in these other areas are 
communicated. As discussed in Section 4.6, the case studies are based on a 
review of industry and academic literature on three airlines which will be 
complemented by findings from the survey conducted at Liverpool John 
Lennon Airport. 
Different airlines have engaged in using marketing messages to show 
environmental commitment. While some airlines (e.g. Flybe, easyJet) put 
more focus on the topic on their websites, others (e.g. Wizz Air, bmiBaby) 
hardly address this subject in their internet presence.  
Airline Examples of Environmental Marketing Messages and Initiatives 
Bmi (mainline) “Single engine taxi”, “reduced take-off thrust” 
bmibaby Purchase of “electric car” for ground dispatch team  
British Airways “More efficient operation”, use of “latest technology” 
Eastern Airways “Fuel-efficient and environmentally-friendly” aircraft 
easyJet 
Use of “newer planes”, “higher load factors”, accessibility of airports 
by public transport 
Flybe “Green aircraft”, “eco-labelling” for aircraft 
KLM 
“Fleet renewal”, supporting research to “develop new aircraft”, “wing 
improvements” 
Ryanair “Europe‟s greenest airline”, “youngest and most fuel efficient fleet” 
Thomas Cook Airlines “Eco-Labels”, “onboard recycling” 
Thomson Airways 
“One of Europe‟s most fuel-efficient airlines”, “remove excess weight 
off aircraft” 
Virgin Atlantic “New aircraft”, “higher load factors”, “sustainable biofuels” 
Wizz Air 
“New aircrafts [sic] represent the latest technology, which helps to 
keep our operational cost down” 
Table 8.1: Examples of Airline Environmental Marketing Messages and Initiatives 
Source: Airline websites (accessed October 2011) 
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Table 8.1 illustrates some green marketing messages and environmental 
initiatives that airlines promoted on their websites. It shows that there are 
some common measures addressing ecological issues (e.g. use of newer 
aircraft), while others seem to be more unique to a particular airline (e.g. 
purchase of electric cars for ground dispatch team). 
In this chapter, the analysis is based on three case studies using airlines that 
have included green elements in their marketing mix and communicated their 
green credentials to customers and the public. The following three airlines will 
be presented in the case studies: 
 Virgin Atlantic (Section 8.2), 
 easyJet (Section 8.3) and 
 Flybe (Section 8.4). 
In Section 8.5 the findings from the case studies will be related to Market-
Orientation Strategy. 
Figure 8.1 shows the environmental image of the twelve airlines in the 
sample, as discussed in the previous chapter.  
 
Figure 8.1: Environmental friendliness by airline
41
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 1 = very environmentally-friendly; 2 = somewhat environmentally-friendly; 3 = neither 
environmentally-friendly nor unfriendly; 4 = somewhat environmentally unfriendly; 5 = very 
environmentally unfriendly. 
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Virgin Atlantic and easyJet have the best environmental image among the 
airlines in the sample. These two airlines are chosen for the case studies 
based on their environmental image and their inclusion of green elements in 
the marketing mix. Furthermore, Flybe is selected as it has been proactive in 
developing a green marketing mix. The figure highlights the midfield position 
with regard to the environmental image of this carrier. 
While it would be interesting to include a case study on an airline that is at the 
lower end regarding its environmental image in Figure 8.1 (e.g. Wizz Air, 
Ryanair), such airlines have shown little focus on environmental aspects in 
their marketing mix. The two airlines of Wizz Air and Ryanair have not 
completely ignored environmental issues, as shown in Table 8.1, yet green 
elements of the marketing mix are limited to highlighting the environmental 
benefits of their aircraft. Some environmental credentials of these two airlines 
are also identified in Figures 7.8 and 7.9, which show the relatively high load 
factors and low aircraft age of the two airlines. Although the two airlines do 
have a relatively good environmental performance (as measured by the two 
performance indicators), Wizz Air and Ryanair hardly address these 
credentials in their green market communications. As there is little focus on a 
green marketing mix amongst the two low-cost airlines, developing a more in-
depth case study on green marketing of the two airlines is not feasible. 
In the next three sections the case studies on Virgin Atlantic, easyJet and 
Flybe will be presented.  
8.2 CASE STUDY: VIRGIN ATLANTIC 
In Chapter 7, it was shown that Virgin Atlantic has a relatively positive 
environmental image among air travellers, with around 35% of respondents 
perceiving the airline as environmentally-friendly. This gives the airline the 
best eco-positioning among the twelve airlines in the sample. The airline has 
shown its environmental concerns over the last few years. This is not unique 
to Virgin Atlantic, but can be noticed among other Virgin brands too and is 
fuelled by the founder of Virgin, Richard Branson: 
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“Clearly, Branson cares about Virgin‟s customers and the 
impact his companies have on people and the planet. That‟s 
why he recently made corporate responsibility and 
sustainable development (CR/SD) a key priority for every one 
of his companies” (Kotler and Keller, 2012, p. 672). 
Virgin Atlantic‟s environmental commitments stem from a “top-down” 
approach driven by top-level management, and therefore plays an important 
part of the company‟s strategy. The role of Richard Branson is important in 
Virgin‟s marketing communication, by “linking the service to a tangible person” 
(Wilson et al., 2008, p. 412). Similarly, associations can also be identified for 
easyJet and its founder Stelios Haji-Ioannou. However in the easyJet case, it 
cannot be seen as a “personality brand” (Strategic Direction, 2010, p. 29) nor 
does this brand association drive the airline‟s environmental agenda. 
Branding is a key element for Virgin Atlantic to differentiate itself from its 
competitors. So far in the airline sector only a few airlines have managed to 
establish themselves as differentiated brand (Shaw, 2011). Virgin Atlantic 
achieved this through the successful use of public relations (PR) activities and 
advertising (Holloway, 2008). With regard to environmental marketing, Virgin 
Atlantic particularly applies PR techniques to communicate its green 
credentials. 
While many airlines see environmental issues as a problem for the industry, 
Virgin Atlantic identified them as an opportunity (Kotler and Keller, 2012). By 
using green market communications, Virgin highlights its commitment to 
environmental issues through the investment into environmental initiatives 
(Kotler and Keller, 2012). As indicated previously, air transport is often seen 
as a “dark grey product” (Peattie, 1995, p. 182), however Virgin Atlantic uses 
its market communications to overcome this issue and portray itself as a 
caring organisation. 
While many airlines (e.g. British Airways, KLM) produce reports on their 
environmental commitments (e.g. in form of Corporate Social Responsibility 
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reports) annually, Virgin Atlantic publishes twice a year a “Sustainability 
Report” on its sustainability webpages (Virgin Atlantic, 2013).  
Results from the passenger survey (Chapter 7) show that Virgin Atlantic‟s 
environmental efforts are also reflected in a significant positive correlation 
(τ = 0.112, p < 0.05) between respondents who perceive “having a positive 
attitude towards the environment” as being an effective way to address 
environmental issues and Virgin Atlantic‟s green image. That means that 
passengers who are more supportive of this attitude also perceive Virgin 
Atlantic as more environmentally-friendly. 
An early initiative launched by the airline was the test of so called “starting 
grids” in 2006. “Starting grids“ are apron areas near the runway where aircraft 
are towed to, while waiting for a runway slot. This reduces the fuel 
consumption while aircraft are waiting on the ground. As part of its green 
market communications, Virgin Atlantic publicised these trials through a press 
release (Virgin Atlantic, 2006). However, in March 2008, the airline was 
criticised in The Times for “quietly abandoning” the idea of “starting grids”. The 
article also quotes critics who claim that Virgin‟s initiatives are “greenwash” 
with little real environmental benefits (Webster, 2008, p. 23). Richard Branson 
responded to the article in a letter published in The Times by dismissing the 
claim that the airline had abandoned the plan of “starting grids”. The airline‟s 
founder referred to difficulties in implementing this measure, yet highlighted 
the valuable data gained from the test. In the letter, Branson (2008, p. 18) 
highlights Virgin Atlantic‟s attitude towards the environment: 
“It is easy to attack companies who are genuinely trying to 
make an environmental difference. Virgin Atlantic is 
experimenting more than any other airline in the world, and 
our fuel efficiency per flight is improving as a result.” 
This relates back to Kotler and Keller‟s (2012) point who referred to Richard 
Branson as “clearly” caring about the environment. This is illustrated by 
Branson emphasis on “genuinely trying make an environmental difference”. 
The example of “starting grids” shows that while the airline is proactive in 
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reducing its environmental impact, this is not without criticism. This indicates 
that companies need to carefully plan their green marketing communication to 
avoid claims of greenwash. This is particularly difficult in the airline sector, due 
to the unsustainable nature of airline operations. This statement also shows 
that Virgin Atlantic tries to differentiate itself from other airlines through their 
environmental commitments. 
In 2007, Virgin Atlantic set out to reduce its carbon emissions per revenue 
tonne kilometres (RTKs) by 30% from 2007 to 2020. The airline aims to 
achieve this through the following measures: 
 “New aircraft, 
 Higher load factors, 
 Air traffic management efficiencies, 
 Operational and maintenance, 
 New technologies, and 
 Lower carbon sustainable biofuels” (Virgin Atlantic, 2010, p. 2). 
The largest part of these savings is planned through the use of new aircraft. In 
this respect, Virgin Atlantic and Boeing announced the order of 15 Boeing 787 
Dreamliners under the banner of an “Environmental Partnership” (Boeing, 
2007). Virgin Atlantic also uses green marketing communications when it 
comes to the order of new aircraft. As shown in Chapter 7, the use of new 
aircraft is seen as particularly effective in addressing environmental issues of 
air transport. Passengers‟ who perceive that newer aircraft are an effective 
way to address environmental issues also perceive the airline as more 
environmentally-friendly. There is a significant positive correlation between the 
two variables (τ = 0.112, p < 0.05). 
While the use of biofuels only has a marginal impact on Virgin Atlantic‟s 
environmental goal (according to Virgin Atlantic‟s sustainability report), this 
element of their green marketing mix has received considerable attention. 
Virgin Atlantic not only has a reputation for its environmental commitment, but 
also as an innovative airline (Doganis, 2010). Being the first airline to test 
biofuels combined the two strengths of the company. Working together with 
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Boeing and the engine manufacturer General Electric, in February 2008, the 
airline was the first commercial airline to operate a non-commercial (i.e. 
without passengers) flight using biofuel. One of the four engines of a Boeing 
747-400 was operated with a mix of traditional aircraft fuel and 20% biofuel 
(coconut and babassu palm oil) (Marsh, 2008; Rye et al., 2010). As part of 
Virgin Atlantic‟s green communication mix, the flight was reported on in the 
national and international media, e.g. the Guardian (Jones and Milmo, 2008), 
Reuters (Hunt, 2008) and CNN.com (CNN, 2008). Furthermore, the BBC 
reported on this flight, including interviewing Richard Branson and the pilot 
(BBC, 2008). 
While Virgin Atlantic was the first carrier to have tested biofuels, since then 
other airlines have started to test and use biofuels, including KLM, Iberia, 
Thomsonfly42, Continental and Lufthansa (Budd and Ryley, 2012).  
As biofuels are often seen as controversial (Grayson, 2011), the airline 
highlighted the careful selection of the alternative sources, to not compete 
with food production (Marsh, 2008; Rye et al., 2010). 
While the 2008 biofuel test flight was addressed in the above mentioned 
media, these sources also reported on criticism of this test. For example the 
Guardian (Jones and Milmo, 2008, p. 11) quoted a comment from a 
representative of Friends of the Earth: “Biofuels are a major distraction in the 
fight against climate change. There is mounting evidence that the carbon 
savings from biofuels are negligible. If Virgin was really serious about 
reducing the aviation industry‟s impact on the environment it would support 
calls for aircraft emissions to be included in the climate change bill.” This 
highlights that the portraying in the media with regard to Virgin Atlantic‟s 
environmental efforts has not only been positive but also brought up negative 
aspects. Greenpeace (2008) accused the airline, referring to its biofuel tests, 
of “greenwash” and highlighted the negative aspects of “first generation” 
biofuels. 
                                            
42
 Now Thomson Airways 
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The controversy around biofuels makes its use in green marketing more 
difficult than other methods. Nevertheless, it is seen by air travellers as an 
effective measure that airlines can introduce. In Chapter 7, it was shown to be 
one of the top three measures to be perceived as effective in addressing the 
environmental impact of air transport. Therefore from a green marketing 
communication perspective, it makes sense for airlines to include this initiative 
in their green marketing mix. 
The importance (measured by the perceived effectiveness) of biofuels in 
green airline marketing, has also been identified by Virgin Atlantic. In October 
2011, the Airline announced new developments with regard to the use of 
biofuels (Virgin Atlantic, 2011). This development was again publicised in the 
national and international media, e.g. The Times (Pank, 2011), The Guardian 
(Meikle, 2011) and the South China Morning Post (2011). For its efforts in 
using biofuels, Virgin Atlantic received in 2013 the “Sustainable Biofuels 
Award” in the category “sustainable aviation” (Green Power Conferences, 
2013).  
The focus on biofuels in Virgin Atlantic‟s green market communication is also 
reflected in a significant positive correlation (τ = 0.132, p < 0.05) between the 
airline‟s green image and the perceived effectiveness of biofuels. Passengers 
who perceive biofuels as an effective way to address the environmental 
impacts of air transport, also rate Virgin Atlantic as more environmentally-
friendly. 
Like many other airlines, Virgin Atlantic also offers “Carbon Off-setting” 
schemes. Passengers who have flown with Virgin Atlantic in the twelve 
months before the survey show a statistically significant higher awareness of 
“Carbon Off-setting” schemes than those who have not (p < 0.05). Over 70% 
of respondents who had flown with the airline had heard of these schemes 
versus just under 50% of respondents who had not flown with the airline. 
 Figure 8.2 shows the difference with regard to awareness of “Carbon Off-
setting” Schemes for passengers who had flown with Virgin Atlantic. 
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Figure 8.2: Have you heard of “Carbon Off-setting” Schemes (Virgin Atlantic passengers) 
It needs to be noted though that the number of respondents having flown with 
Virgin Atlantic is relatively low. Because of this further statistical tests with 
regard to “Carbon Off-setting” Schemes are not useful. 
Virgin Atlantic‟s environmental efforts are particularly centred on the activities 
and media presence of its founder Richard Branson. Apart from press 
releases on some of its environmental activities and its “Sustainability Report” 
and webpages, there are few other environmental initiatives portrayed. 
However, Virgin Atlantic‟s approach to environmental marketing mainly lies in 
identifying new opportunities to address its environmental impacts and being 
a key innovator in this area. This is in line with its wider marketing strategy to 
introduce novel product ideas and its use of Richard Branson as a key 
reference for these developments. 
8.3 CASE STUDY: EASYJET 
Another airline that has a strong focus on environmental developments in air 
transport is easyJet. In the past the airline‟s market communication strongly 
focussed on environmental messages. This has also been identified by 
Holden (2009) when referring to easyJet using their environmental credentials 
in their flight magazine. An example of easyJet‟s green communication can be 
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seen in Figure 8.3 which illustrates a nearly full-size newspaper advertisement 
of the airline. 
 
Figure 8.3: easyJet newspaper advertisement 
Source: The Times, 2007 
Another example is a comment titled “Airlines must play their part in saving 
the planet” written by Andy Harrison (CEO of easyJet at the time) in the 
Financial Times in 2007. In this comment, Harrison (2007, p. 15) points out 
that “[...] airlines have an obligation to maximise their environmental 
efficiency.” With regard to easyJet‟s role in the industry, Harrison (2007, p. 15) 
claims that the airline intends “to play leading role in improving the 
environmental performance of [the] industry.” easyJet‟s and particularly Andy 
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Harrison‟s proactive attitude has shown clear commitment to environmental 
concerns. As publicity can create creditability (McCartney, 2008), easyJet‟s 
focus on publicity and public relations can be partly attributed to its 
environmental image. Chapter 7 illustrated that easyJet is perceived as one of 
the most environmentally-friendly airlines in the sample, and has the best 
environmental image among the low-cost airlines that were included in the 
survey. 
Besides using newspaper advertisements focussing on the general public, the 
airline also used to highlight its positive environmental attitude to visitors of its 
website. Figure 8.4 shows the easyJet homepage in September 2010. In the 
top banner on the website, a tab labelled “Fly greener/Environment” stands 
out from the other tabs through different colouring and its prominent position 
as the second tab in the banner (see green arrow).  
 
Figure 8.4: easyJet Homepage September 2010 
Source: easyJet, 2010 
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In September 2010, easyJet was the only airline in the sample of twelve 
airlines where an environmental theme featured the homepage in a prominent 
position. The only other airline that also had an environmental message on 
the homepage was KLM, however this message was less noticeable and 
towards the bottom of the homepage and therefore less of a key feature of the 
homepage. 
However, when reviewing easyJet‟s website in January 2013, it can be 
noticed that environmental messages have disappeared from the prime 
position on the homepage. Figure 8.5 illustrates that in January 2013 the 
noticeable green tab has disappeared. 
 
Figure 8.5: easyJet Homepage January 2013 
Source: easyJet, 2013a 
In January 2013, visitors to the easyJet website have to scroll down to find a 
link to the “Sustainability” pages of the airline. Not only has the reference to 
environmental issues moved further down on the homepage, but also it is only 
one of several links under the “About easyJet” heading, which draws little 
230 
attention to this topic. Purely analysing the change in the web content of the 
airline suggests that environmental issues and the proactive approach to this 
topic has changed over time, becoming less important for the airline. 
 
Figure 8.6: easyJet Homepage (bottom) January 2013 
Source: easyJet, 2013a 
Changes in easyJet‟s green marketing mix cannot only be noticed when 
analysing the airline‟s website. As indicated in section 6.5.6, easyJet removed 
the reference to the positive environmental impacts of not serving free food 
from its green market communication. Furthermore, one of the most high-
profile developments in green airline market communication was easyJet‟s 
introduction of the “easyJet ecoJet” in 2007. In its press release the airline 
announced the following: 
“easyJet has today become the first airline to outline the 
environmental requirements that must be met by the next 
generation of short-haul super-clean aircraft; and unveiled its 
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design of what such an aircraft could look like for operation by 
2015. 
Dubbed the “easyJet ecoJet”, the aircraft would need to be 
25% quieter and would emit 50% less CO2 and 75% less NOx 
than today‟s newest aircraft (the 737 and A320 families of 
aircraft).” (easyJet, 2007) 
This was an unusual move of an airline developing a new aircraft rather than 
traditional aircraft manufacturers. The market communications regarding the 
ecoJet particularly focussed on the reduction of atmospheric (CO2 and NOX) 
as well as noise pollution. Furthermore the airline highlighted its 
environmental commitment by stating “easyJet is already setting the 
environmental standard in the airline industry” (easyJet, 2007). In its 
messages, easyJet liked to portray itself as a proactive airline when it comes 
to environmental commitments.  
A model of the easyJet ecoJet is displayed in Figure 8.7. As mentioned in the 
previous paragraph, it is an unusual move of an airline to develop a new 
aircraft, however easyJet claimed that “the „easyJet ecoJet‟ is realistic and it is 
achievable” (easyJet, 2007). 
 
Figure 8.7: easyJet ecoJet 
Source: Flightglobal, 2007 
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easyJet‟s move received a widespread media coverage in a range of UK 
media, including: 
 The Guardian (Milmo, 2007), 
 Daily Mail (2007), 
 The Telegraph (Millward, 2007), 
 The Independent (Prosser Deputy, 2007) and 
 Liverpool Echo (Hodgson, 2007) 
Furthermore, The Guardian also published an interview with Andy Harrison, 
the easyJet CEO at the time, on YouTube in January 2009 in which the 
ecoJet was discussed. By January 2013 this video received over 7,400 hits 
(The Guardian, 2009). This shows that both national and local media reported 
on this environmental initiative and therefore creates a certain exposure of 
easyJet‟s green commitments among the public. 
The ecoJet seemed to have been one of the key green marketing 
developments of easyJet. Originally easyJet (2007) claimed that it would be 
possible for the ecoJet to be in operation by 2015. Yet in the last few years it 
did not further feature any of easyJet‟s marketing communication. The 
“Sustainability” pages of the website still refer to the ecoJet under their 
“Environmental Code” (easyJet, 2013b): 
1. To be environmentally efficient in the air 
2. To be environmentally efficient on the ground  
3. To lead in shaping a greener future for aviation, for example:  
shaping future aircraft design - for example, the ecoJet 
4. easyJet high efficiency = lower emissions = low fares 
While the ecoJet is mentioned, no further indication on its development is 
given. Also the Annual Report 2012 does not refer to the ecoJet in the 
“Corporate Responsibility”/”easyJet and the environment” section, while it was 
featured in the airline‟s Annual Report 2008. The Annual Report 2012 seems 
to indicate that the idea of the ecoJet is shelved, as the airline states: “[...] we 
continue to focus on being as efficient as possible and making steady gains, 
rather than outlining eye catching initiatives that in reality would have little 
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impact” (easyJet, 2012). While easyJet does not directly refer to the ecoJet, 
the presentation of the ecoJet in 2007 could be seen as an “eye catching 
initiative”. 
Another product innovation that the airline has implemented is the use of 
single-engine taxiing at some airports. Under this procedure, for taxiing at 
airports, only one engine is used with reduces emissions. However this also 
has positive commercial impacts through lower fuel costs and engine wear 
(Budd and Ryley, 2012).  
Analysing easyJet‟s “Corporate Responsibility”/”easyJet and the environment” 
section in its Annual Report 2012, three features stand out when comparing 
the content with, for example, British Airways‟ “Corporate Responsibility 
Report 2011/2012”. The first noticeable difference is the length of the low-cost 
airlines environmental pages. Environmental issues only cover two pages of 
easyJet‟s (2012) Corporate Responsibility report, while in British Airways 
(2011/2012) report these points are covered on over twenty pages43. British 
Airways mainly addresses its own achievements, future plans and cooperation 
with different stakeholders to reduce its environmental impact. While easyJet 
(2012) also addresses its own achievements in reducing its environmental 
impact, the low-cost carrier adopts a more critical approach – both with regard 
to its own performance and the industry in general. 
In the environmental section of easyJet‟s Annual Report 2012 the airline 
points out that business incentives are a key driver it its environmental 
agenda. This is manifested through the following two statements (easyJet, 
2012): 
 “Fuel is our largest single cost item, so we are heavily incentivised to 
minimise its use and therefore CO2 emissions. 
 Environmental concerns have a significant impact on public policy 
towards aviation, from restrictions on airport expansion to passenger 
taxes. It is therefore in our own interest to ensure that both we and the 
wider industry properly address environmental concerns.”  
                                            
43
 NB: British Airways uses a large number of photographs which extends the number of 
pages, while offering little further information or insight.  
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Through these statements the company acknowledges that in its 
environmental commitments it is not purely guided by some form of altruism or 
“corporate social responsibility” but that business objectives (i.e. cost 
reduction and less government interference) also play a significant role. 
Similar findings are also discovered by Lynes and Dredge (2006) in their case 
study on SAS. 
easyJet is also critical of its own environmental achievements as well as that 
of the industry as a whole. While the company points out that it managed to 
reduce its CO2 emissions over the last ten years, it also admits that from 2011 
to 2012 its emissions slightly rose from 84.6g per passenger kilometre to 
85.5g (easyJet, 2012). With regard to the overall industry performance the 
company states: “Aviation emissions have increased steadily over time, 
despite significant improvement in environmental efficiency – the growth in air 
traffic has outweighed the efficiency gains. [...] This is clearly unsustainable 
and needs to change going forward” (easyJet, 2012). The airline clearly 
acknowledges that the current situation in air transport is not sustainable and 
therefore further actions are necessary to address this issue. As shown in 
Chapter 7 this is in stark contrast to Ryanair‟s CEO, who at one point denied 
the existence of climate change (Hickman, 2010). 
easyJet‟s comments can be referred back to Ottman‟s (2011) point of 
“credibility” in green marketing. Having a more “honest” and open attitude 
towards environmental issues might create more credibility when it comes to 
portraying its own achievements and environmental concerns. 
Despite its environmental efforts and publicity, it needs to be noted that 
easyJet has also come under scrutiny by the media and the UK Advertising 
Standards Agency (ASA) for its environmental claims and publicity. Referring 
to the BBC3 television programme “Britain‟s Embarrassing Emissions”, 
Pearce (2009) discusses “easyJet‟s carbon claims”, stating “It‟s greenwash, of 
course” and suggests readers to contact the ASA if “greenwash persists” on 
the easyJet website. 
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With regard to complaints to the ASA, the advertising regulator upheld a 
complaint that an advertisement, containing the claim “easyJet emits 22% less 
CO2”, was misleading (Advertising Standards Agency, 2008). The newspaper 
advertisement displayed in Figure 8.3 (p. 227) was also subject to complaint 
to the ASA arguing that a figure of 1.6% of aviation‟s contribution to climate 
change was too low and therefore misleading. However the ASA did not 
uphold the complaint.44  
The organisation Consumers International (2009) awarded easyJet in the 
international Bad Company Awards 2009 “for continuing to claim that 
travelling on an easyJet plane is better for the environment than driving a 
hybrid car” highlighting easyJet‟s greenwashing practices. The airline also has 
been accused of greenwashing with regard to the ecoJet, with campaigners 
from Friends of the Earth arguing “It seems more of a speculative airline wish 
list than a firm proposal. There are no plans by either Boeing or Airbus to 
produce such an aircraft, and it incorporates some very advanced 
technologies which I think are going to be many years away” (Dyer cited in 
Robbins, 2007, p 4). 
The airline‟s environmental credentials were also subject to an analysis by 
Channel 4 (FactCheck: How green is EasyJet?) which was published on the 
TV channel‟s website. The airline received a “FactCheck rating” of “3” on a 
scale from 0 to 5 with the lower end of the scale suggesting more credibility 
while the higher end suggesting misrepresentation of the claims. In their 
analysis, the television channel acknowledges the airline‟s drive to bring down 
carbon emissions per passenger. Yet at the same time points out that the 
airline is responsible for an overall increase in passenger numbers, therefore 
proposing a rather mediocre result for their overall environmental credibility 
(Channel 4 News, 2007). 
As shown in Chapter 7, easyJet has a relatively good environmental image 
and eco-positioning among the airlines in the survey. The data from the 
questionnaire shows that there is a significant positive correlation (τ = 0.110, 
p < 0.05) between respondents who perceive “having a positive attitude 
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 Personal email from Tony Wolosz, Advertising Standards Authority, 29
th
 January 2013 
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towards the environment” as being an effective way to address environmental 
concerns and easyJet‟s image. That means that passengers who are more 
supportive of this attitude also rate easyJet as more environmentally-friendly. 
Moreover, as mentioned previously, easyJet in the past highlighted the 
environmental benefits of not offering free food. While this measure is 
generally seen as the least effective way45 to address environmental issue, 
again there is a positive, statistically significant correlation (τ = 0.143, 
p < 0.05) between the perceived effectiveness of this measure and easyJet‟s 
environmental image. easyJet in its green market communications also 
highlights the green credentials of its young fleet (e.g. Figure 8.3) and the 
importance of modern aircraft (e.g. ecoJet). A positive correlation  (τ = 0.104, 
p < 0.05) can also be identified in the perception of the environmental 
effectiveness of newer aircraft and easyJet‟s environmental image. 
As with Virgin Atlantic, easyJet also offers and promotes a “Carbon Off-
setting” scheme (easyJet, 2008). Similarly to Virgin Atlantic, the number of 
survey respondents that have heard of “Carbon Off-setting” schemes is 
significantly higher for passengers who had flown with easyJet than those 
who had not (p < 0.05; see Figure 8.8). However it can be noted that the 
awareness is lower among easyJet passengers (56.65%) than among Flybe 
passengers (76.79%) and Virgin Atlantic passengers (72.2%). With regard to 
the uptake of “Carbon Off-setting”, only 9.5% of respondents who had flown 
with easyJet used “Carbon Off-setting” on previous flights (against 13.95% of 
passengers who had flown with Flybe). Only a minority (18.9%) of 
respondents who had flown with easyJet claim that it is likely that they will use 
“Carbon Off-setting” in future.  
                                            
45
 Of the nine measures proposed in Chapter 7. 
237 
 
Figure 8.8: Have you heard of “Carbon Off-Setting” Schemes? (easyJet passengers) 
In the past, easyJet has put significant effort into green marketing messages. 
This can be both witnessed on its homepage in 2010, their newspaper 
advertisements and the development of the ecoJet. Despite some claims of 
greenwashing, the results from the survey underline that this is also 
recognised by passengers, giving the airline a relatively good environmental 
image and eco-positioning. In the last few years, easyJet‟s attitude towards 
the environment seems to have changed, with environmental concerns 
becoming less important in their communication strategy. This change in 
strategy coincides with the departure of Andy Harrison as CEO who put 
significant effort into green marketing communications. Similarly to Virgin 
Atlantic, the environmental agenda was “top-down” driven, yet Andy Harrison 
does not have the same brand association as Richard Branson has with 
Virgin.  
Future research could analyse how this change in attitude and commitment 
affects the airline‟s future eco-positioning.  
8.4 CASE STUDY: FLYBE 
Flybe has also been proactive in addressing environmental concerns. The 
company includes environmental messages in its market communication 
strategy. Flybe developed a green marketing message under the title “Low-
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cost but not at any cost” (Flybe, 2012b). This included painting some of their 
aircraft with this message (Figure 8.9). 
Airlines use aircraft liveries to generate a positive perception of the airline‟s 
brand (Budd, 2012). In the case of Flybe, the aim is to generate a positive 
green brand image, by using green colours and applying the airline‟s core 
environmental message to the fuselage.  
 
Figure 8.9: Flybe Bombardier Dash 8-Q400 “Low-cost, but not at any cost” 
Source: Author 
Furthermore, Flybe produced leaflets with the title “Message from Jim 
French46: Flybe‟s commitment to the environment. Low-cost but not at any 
cost.” These leaflets include information on the company‟s investments into 
more sustainable operations as well as “eco-labels” for the different aircraft 
the airline operates. The company introduced “eco-labels” in 2007. Flybe 
claims to be the first airline to have introduced eco-labels for its fleet (Figure 
8.10). The labels are also displayed as part of the booking process, which 
makes it a very visible element of the green marketing communication 
process. Furthermore the labels are also shown on its aircraft and onboard 
literature (Flybe, 2012a) 
                                            
46
 Jim French is Flybe‟s Chairman and Chief Executive. 
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As discussed previously with regard to eco-labels, there is a need to create 
“credibility”, “objectivity” and “reliability” of eco-labels (Ottman, 2011; Laforet, 
2010). Flybe addressed this issue by engaging an external assessor (Deloitte 
& Touche LLP) to assure the validity of the eco-labels (Deloitte & Touche, 
2007). 
 
Figure 8.10: Eco-label: Flybe Bombardier Dash 8-Q400  
Source: Flybe, n.d.a 
The airline provides guidelines on how these eco-labels were developed as 
well as a methodology for other airlines to produce their own labels (Flybe, 
n.d.a). 
As part of Flybe‟s green communication, the company also addresses the 
environmental friendliness of their fleet. Using their eco-labels for the different 
aircraft Flybe operates, customers are able to identify the environmental 
impact (with regard to noise, CO2 emissions and fuel consumption). In the 
before mentioned leaflet on its environmental credits, the company refers to 
the use of turboprop aircraft: 
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“When Flybe decided to invest in the Q400 and become one 
of the world‟s biggest operator of turboprop aircraft, we did so 
in the teeth of the rest of the industry who were moving to 
small jets. What this data proves is that Flybe was right, both 
economically and environmentally, to invest in these aircraft” 
(Flybe, n.d.b).  
The company actively refers to the environmental advantages of turboprop 
aircraft. Flybe‟s environmental communications is mainly centred on its 
“green” fleet and eco-labelling. The results from the survey presented in 
Chapter 7 supports the point that Flybe has been successful in attaching a 
green image to propeller aircraft. There is a positive and statistically significant 
correlation (τ = 0.107, p < 0.05) between Flybe‟s green image and the 
environmental perception of propeller aircraft. Passengers who perceive 
propeller aircraft as effective in reducing airlines‟ environmental impact also 
perceive Flybe as more environmentally-friendly. While this correlation can be 
identified for propeller aircraft, there is no significant correlation between 
respondents‟ perception of the environmental effectiveness of using newer 
aircraft and Flybe‟s environmental image.  
Apart from focussing on their fleet and on eco-labelling, Flybe also 
concentrates its green marketing efforts on offering “Carbon Off-setting” 
schemes and supports the EU ETS (Flybe, n.d.b). This is in line with many 
other European low-cost airlines that are in favour of the EU ETS, while full-
service network carriers generally are more sceptical of this policy (AEA, 
2011; ELFAA, 2011). 
The data from the survey shows that passengers who had flown with Flybe in 
the twelve months leading up to the survey, showed a higher awareness of 
“Carbon Off-setting” schemes than respondents who had not flown with the 
airline. Figure 8.11 illustrates the significant difference between the two 
groups (p < 0.05). Therefore the data supports that Flybe‟s green marketing 
message has been successful with regard to generating awareness. 
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However this has not necessarily translated into a higher uptake of these 
measures among passengers who had flown with Flybe. The data shows that 
13.95% of passengers who had flown with Flybe had used “Carbon Off-
setting” schemes against 9.33% of respondents who had not flown with Flybe. 
However this difference is statistically not significant (p > 0.05). 
 
Figure 8.11: Have you heard of “Carbon Off-Setting” Schemes? (Flybe passengers) 
Also with regard to future purchasing intensions of “Carbon Off-setting” 
schemes, 30.2% of respondents who had flown with Flybe claim that it is likely 
that they will use these schemes in future, while only 19.5% of passengers 
who had not flown with Flybe voice this intention. Yet again the difference 
between the two groups is statistically not significant (p > 0.05). Furthermore 
there is a statistically significant, but weak, positive correlation (τ = 0.085, p < 
0.05) between Flybe‟s green image and respondents‟ perception of the 
environmental effectiveness of “Carbon Off-setting” schemes. This means that 
respondents that perceive Flybe as more environmentally-friendly also see 
“Carbon Off-setting” schemes as more effective.  
Flybe has put substantial effort into its environmental marketing messages, 
yet the results rather are ambiguous. Figure 8.1 (p. 219) shows that Flybe 
only ranks midfield between the best and worst ranked airlines with the same 
score (2.96) as bmibaby. In comparison, bmibaby‟s fleet was significantly 
older and less fuel efficient than Flybe‟s fleet. 
0%
10%
20%
30%
40%
50%
60%
70%
80%
90%
100%
Not flown with Flybe Flown with Flybe
Yes No
242 
However, an analysis by Hayward and Carbery (2007, p. 43) concludes: 
“Flybe [has] visibility for „eco-friendly airline‟47” as the airline “is taking the 
opportunity to cleverly differentiate itself in a highly competitive, low-cost travel 
market.” Also the data from the survey shows there is a (weak) positive 
correlation (τ = 0.087, p < 0.05) between Flybe‟s environmental image and 
passengers perception of the effectiveness of airlines having a positive 
attitude towards the environment. That means respondents who see having a 
positive attitude towards the environment as effective also rate Flybe as more 
environmentally-friendly.  
Flybe has put a considerable amount of financial resources into their 
environmental marketing efforts. The company invested about $400,000 in 
their eco-labelling and “Carbon Off-setting” scheme, in addition to $2 billion in 
renewing their fleet (Ezard, 2008). Evaluating the impact of these efforts 
highlights mixed results. The survey shows that Flybe is not seen as a leader 
in environmental performance by passengers, holding an eco-positioning that 
is average in comparisons to other airlines. Therefore with regard to 
measuring the effectiveness of its green marketing measures it can be argued 
that the company has not been successful in translating their investments into 
a leading eco-positioning among airlines. Hayward and Carbery‟s (2007) 
suggestion that Flybe differentiates itself from other low-cost airlines by using 
environmental marketing is therefore difficult to follow, particularly as easyJet 
also addresses environmental issues in their marketing mix and generates a 
significantly better eco-positioning than Flybe. This highlights the difficulty for 
airlines to achieve a good eco-positioning, despite extensively focussing on 
this issue. In the case of Flybe this is even more surprisingly as there is no 
statistically significant difference of its green image between passengers who 
had used the airline and those who had not. 
Yet Flybe‟s green marketing communications seem to be effective with regard 
to the perception of propeller aircraft and the awareness of “Carbon Off-
setting” schemes. 
                                            
47
 Referring to a “Google” search 
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8.5 MARKET-ORIENTATION STRATEGY 
The Market-Orientation Strategy was introduced in 2.4.5. In this section, its 
practical relevance and application will be discussed in relation to the three 
case studies. 
A key element of market orientation is “the systematic use of [market] 
knowledge to guide strategy recognition, understanding, creation, selection, 
implementation, and modification” (Hunt and Morgan, 1995, p. 11). Market-
orientation can be a source of competitive advantage, if companies are 
market oriented but their competitors are not (Hunt, 2010). 
If environmental issues are becoming more important for customers, it can be 
expected that those airlines, which are more “market-oriented” in this respect, 
i.e. adapt their marketing mix to include environmental aspects, achieve a 
competitive advantage over those who do not. In some respect this has been 
confirmed through the survey results that were presented in Chapter 7, with 
Virgin Atlantic achieving good scores for environmental friendliness. The case 
study in Section 8.2 highlighted the airline‟s use of green marketing aspects. 
By addressing environmental issues, the airline has been able to also 
generate a positive image for environmental friendliness and therefore 
contributing to green brand equity. Hunt (2010, p. 422) points out that market 
orientation “will promote proactive innovation” which can also be found in 
Virgin Atlantic‟s strategy as an innovative company. Therefore the airline 
might find it easier than others to follow the Market-Orientation Strategy and 
innovate its green marketing mix. 
Also easyJet has put considerable effort into green marketing initiatives in the 
past, which translates into a good eco-positioning in the market. By 
anticipating green consumerism and portraying its green concerns the airline 
is able to generate a green brand image which supports the airline‟s brand 
equity.  
With regard to Flybe, this airline does not follow the example of Virgin Atlantic 
and easyJet. Flybe, like the other airlines, has included environmental aspects 
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in its marketing mix, however its eco-positioning is midfield in comparison to 
other twelve airlines in the sample. Therefore the airline was not able to use 
market orientation (i.e. focussing on green consumer needs) to develop a 
competitive advantage. Implementing marketing orientation is expensive as it 
required significant investments in identifying market developments (Hunt, 
2010). It can be suggested that Flybe might have not addressed key issues 
that are deemed as important by air travellers. This can be recognised in its 
promotion of propeller aircraft as a more environmentally-friendly option to jet 
aircraft. This is perceived as the second least effective measure to address 
the environmental impacts of aviation as identified in Chapter 7. 
These examples illustrate that market orientation is a key element when 
implementing a green marketing mix. It is necessary that those measures that 
are introduced by airlines are also perceived to be effective in addressing the 
environmental impacts of air transport. Therefore airlines need to undertake 
market research to establish the most useful way and measures to establish a 
green marketing mix. 
8.6 SUMMARY 
In this chapter three case studies were presented. The case studies on Virgin 
Atlantic, easyJet and Flybe illustrate that airlines have started to include 
environmental aspects to their marketing mix in the last ten years or so. A key 
focus was the use green communications of these airlines. As green 
communications in many cases focussed on green product developments, 
these have also been addressed in the chapter.  The green initiatives 
introduced by airlines range from changes to the airlines‟ product design (e.g. 
choice of aircraft type), test of biofuels to innovative aircraft operations (e.g. 
Virgin Atlantic‟s “starting grids”). However it can be noted that not all initiatives 
are successful or continued for a longer period of time. This can be both 
witnessed with regard to easyJet‟s ecoJet and Virgin Atlantic‟s “starting grids”. 
Both initiatives were introduced with significant media coverage, yet were 
stopped with limited comments from the airlines. 
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A key element of all three airlines‟ green marketing mix is the use of green 
marketing communications, i.e. communicating the airline‟s green credentials 
to their customers and the public. This also is an important driver for green 
marketing activities: generating awareness of green credentials. Green market 
communication varies between the three airlines though. Virgin Atlantic 
particularly focuses on PR activities of its founder Richard Branson and its 
website. easyJet used a range of different communication strategies, from 
advertising in newspapers, press releases and a prominent feature on its 
website. However with regard to easyJet, its green focus has reduced in the 
last few years, with environmental issues playing a less important role in its 
market communication. Of the three airlines, Flybe used a more traditional 
approach to green market communications producing hard copy leaflets. This 
reduces the coverage of its green credentials in comparison to other green 
communications (e.g. newspaper advertisement or television coverage). 
However, the airline refers to its environmental initiatives on its website. 
Furthermore it must be noted that Flybe is smaller than the other two airlines 
and therefore will find it more difficult to communicate its green initiatives more 
widely. 
In this chapter Hypothesis 8 was addressed: airlines that have invested in 
environmental initiatives and communicated these to the public achieve a 
better eco-positioning.. This hypothesis cannot be supported and will be 
rejected. While this statement is applicable for Virgin Atlantic and easyJet, it 
cannot be supported for Flybe. Introducing environmental initiatives is 
important to develop a green brand image, but there are other latent factors 
that also affect the eco-positioning of airlines. It can be suggested that scale 
of the airline, PR activities and market communication strategy in general 
affect the eco-positioning in this sector. This finding is also supported by Saha 
and Darnton‟s (2005) who point out that the volume of how much is 
communicated affects a company‟s green position. 
The case studies highlight that introducing green marketing initiatives is 
complex. It is important to communicate the right content to the customers 
and public. The case studies also suggest that size of the airline helps to 
246 
communicate green credentials. However, in Chapter 7 it was shown that 
Ryanair has the worst environmental image among the twelve airlines in the 
sample. This shows that size of the airline alone does not create a positive 
environmental image, however it can help to make a larger audience aware of 
a company‟s green commitments.  
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9 DISCUSSION AND CONCLUSIONS 
9.1 INTRODUCTION 
The previous eight chapters have provided an in-depth study of environmental 
marketing in the airline sector. Chapter 1 introduced the subject area, 
identified the research problem and discussed the aim and objectives of this 
research. Chapter 2 developed the theoretical underpinning for this research 
and highlighted the relevance and appropriateness of Resource-Advantage 
Theory. In Chapter 3, a literature review into air transport and the environment 
was undertaken which identified gaps in current literature and how this 
research links with previous research. Following from this chapter, in 
Chapter 4 the methods of data collection and data analyses were discussed. 
Chapter 5 was the first analysis chapter, applying cluster analysis to identify 
and validate green market segments in airline markets. Based on the analysis 
in Chapter 5, in Chapter 6 the five market segments were further studied, with 
particular focus on their attitudes towards a green airline marketing mix. In 
Chapter 7 the green image and eco-positioning of twelve airlines was 
evaluated. Furthermore in this chapter, the ways how airlines can address 
their green image, using green initiatives was discussed. In Chapter 8, three 
case studies were presented that evaluated the green elements that airlines 
had introduced as part of their marketing mix.  
This last chapter will provide a discussion and conclusion of the research 
findings. Section 9.2 will show that the aim and objectives of this research 
have been met. This section will also link the findings of the research with the 
gaps identified in literature. 
Section 9.3 will present the conclusions of the research and Section 9.4 will 
demonstrate the original contribution to knowledge. Some limitations of this 
research and potential areas for future research are discussed in Section 9.5.  
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9.2 DISCUSSION: AIM AND OBJECTIVES 
9.2.1 Research Aim 
Environmental issues have become more important in managing 
organisations over the years. While there is government pressure (through 
environmental policies) on companies to reduce their impacts on the 
environment, marketing aspects (i.e. the relationship between companies and 
their customers) have emerged as well. The air transport industry, and 
particularly airlines, has witnessed an increasing attention from policy makers 
and environmental groupings when it comes to the industry‟s environmental 
impacts. So far little research has been conducted on the green marketing 
aspects of airlines. The literature review in Chapter 3 identified that research 
in air transport and the environment mainly focussed on the environmental 
impacts on air transport and to some extend on air travel behaviour. There are 
clearly gaps in literature with regard to the marketing side of environmental 
issues related to airlines. Therefore the aim of this research was: 
To develop an understanding of how leisure air travellers 
perceive the environmental marketing mix of airlines. 
The research is underpinned by Resource-Advantage Theory which provides 
the rational for undertaking market research (Market-Orientation Strategy), 
segmenting the market (Market-Segmentation Strategy) and for addressing 
brand image (Brand-Equity Strategy). Therefore, initially market research was 
undertaken to obtain the data necessary to understand air traveller attitudes 
and behaviour.  
In order to gain an insight into leisure air traveller perceptions, a survey was 
conducted at Liverpool John Lennon Airport. This large-scale survey of over 
600 respondents gives valuable insights into how leisure air travellers 
perceive the environmental marketing mix of airlines. This relates not only to 
alterations to the marketing mix that have been introduced by airlines, but 
moreover addresses the perceptions of possible future changes. This is of 
benefit to both airlines and policy makers to identify the impact that 
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adaptations towards a greener marketing mix have. This applies directly to 
airlines to decide how to approach environmental concerns of consumers, yet 
also policy makers, whose environmental policies affect the marketing mix of 
airlines (e.g. airline pricing is affected by indirect taxation). 
To address the aim of the research, five objectives were developed. These 
objectives will be addressed in the next sections. 
9.2.2 Objective 1 
Resource-Advantage Theory provides the rationale for segmenting the market 
into homogenous market segments. Therefore the first objective was: 
To identify and validate green market segments based on 
different attitudes towards air transport and the environment. 
Using attitudinal and behavioural variables, cluster analysis was used to 
identify market segments that show different characteristics with regard to air 
transport attitudes and behaviour and attitudes towards the environment. Five 
distinct market segments are identifiable in airline leisure markets, with 
different attitudes towards the air transport and the environment. 
The five segments were labelled as follows: 
 Environmental Sympathisers (Cluster 1), 
 Pessimistic Travellers (Cluster 2), 
 Relaxed Travellers (Cluster 3), 
 Technology Supporters (Cluster 4) and 
 Cheap and Cheerful Travellers (Cluster 5). 
These segments range from an environmentally-conscious segment 
(Cluster 1) to more sceptical segments (Clusters 2 and 4) when it comes to 
the environmental impacts of air transport. The analysis backs the need to 
segment airline leisure markets according to environmental attitudes as there 
are significant differences between market segments. Furthermore, this 
supports Hunt and Arnett‟s (2004) premise that markets are heterogeneous 
and therefore should be divided into smaller, homogenous market segments. 
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Therefore, airlines can benefit from segmenting the market according to green 
attitudes by providing a more targeted marketing mix to different market 
segments.  
Through establishing and validating the five market segments, Objective 2 
has been achieved.  
9.2.3 Objective 2 
The second objective that supports the research aim was: 
To develop an understanding of green market segments 
based on different attitudes towards air transport and the 
environment. 
Further developed from the initial segmentation process, the five market 
segments were analysed to get a deeper understanding of their 
characteristics and their relevance for airline businesses. The research shows 
there are significant differences between the segments when it comes to 
environmental attitudes and awareness. Particularly Environmental 
Sympathisers (Cluster 1) and Cheap and Cheerful Travellers (Cluster 5) show 
a higher awareness of the environmental impacts of air travel. On the contrary 
Technology Supporters (Cluster 4) are more sceptical with regard to air 
transport‟s contribution to climate change. 
However, when it comes to actual travel behaviour, the differences between 
the segments are less obvious. Measured by the number of annual flights 
taken for leisure purposes, the more environmentally-conscious market 
segments (Cluster 1 and 5) do not fly less frequently, nor do they show very 
strong signs of changing their travel behaviour. Generally across all five 
segments, other factors (e.g. monetary reasons) have a bigger influence on 
past and future changes to air travel behaviour. 
Of particular relevance to airlines, is the response of different market 
segments to changes in the marketing mix. Technology Supporters (Cluster 4) 
and Cheap and Cheerful Travellers (Cluster 5) show a highly positive attitude 
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towards the use of newer aircraft to reduce the sector‟s environmental impact 
and also predominantly see the use of biofuels as effective. Increasing the 
number of seats per aircraft to reduce environmental impacts is however seen 
as particularly effective by Cluster 1 (Environmental Sympathisers). This 
measure is perceived as less effective by the less price-elastic segment 
(Cluster 3, Relaxed Travellers) with only 40% identifying it as an effective way 
to address environmental issues. For airlines, increasing the number of seats 
per aircraft has cost as well as environmental benefits but might negatively 
affect less price-elastic air travellers and therefore negatively affect revenue. 
Airlines that particularly rely on less price-elastic segments therefore will find 
little benefit in increasing the seat density as this is not appreciated by this 
segment, nor does this segment attribute a high amount of environmental 
benefits to this measure. 
With regard to environmental pricing, many airlines have introduced voluntary 
“Carbon Off-setting” Schemes. While generally the current uptake of these 
schemes is low, particularly the environmentally-conscious market segment 
(Cluster 1, Environmental Sympathisers) shows a higher likelihood for the 
future use of these schemes. The highest uptake is recorded for the less 
price-elastic segment (Cluster 3, Relaxed Travellers) followed by Cluster 1 
(Environmental Sympathisers). This illustrates that price-elasticity and 
environmental attitude are likely to affect the use of “Carbon Off-setting” 
Schemes. However, surprisingly, also the more price-sensitive Cluster 5 
(Cheap and Cheerful Travellers) shows an above average likelihood to 
commit to “Carbon Off-setting” Schemes in future. The currently low uptake 
(4.2%) in this segment indicates though that actual uptake does not 
necessarily follow intention. The findings show that for airlines it is worth to 
further explore the offering of “Carbon Off-setting” Schemes as future 
intensions are higher than the current uptake and with increasing 
environmental awareness of travellers, this could be a key feature of a green 
airline marketing mix. 
The willingness to pay for environmental excellence varies between market 
segments. Similar to “Carbon Off-setting” schemes, it is noticeable, that the 
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segment showing the highest likelihood to pay for reducing CO2 emissions 
from air travel, is the less price-elastic Cluster 3 (Relaxed Travellers), followed 
by Cluster 1 (Environmental Sympathisers). While the market segment with a 
positive environmental attitude shows a higher likelihood to pay more for 
environmental excellence (in comparison to three other clusters), the segment 
with generally lower price-elasticity responds more favourably towards this 
green marketing adaptation. This shows that price-elasticity is more important 
in the uptake of voluntary green pricing approaches than environmental 
attitude.  
From a practical marketing perspective this gives valuable information on how 
to price environmentally-friendly airline products. For airlines it might make 
more sense to target particularly less price-sensitive customer segments with 
green pricing. This can generate a positive environmental image among this 
market segment and can create a revenue stream to fund other green 
marketing initiatives that might be seen as environmentally-friendly by other 
segments.  
The research has achieved Objective 2 by provided insight into the different 
market segments and how this affects airlines and possible changes towards 
a greener marketing mix. This objective has addressed a major gap in 
literature. So far, research has not used market segmentation to identify and 
suggest an appropriate green airline marketing mix.  
9.2.4 Objective 3 
Resource-Advantage Theory highlights the importance of brand equity in 
marketing. Therefore, Objective 3 addresses the image and eco-positioning of 
airlines: 
To determine the perception of airlines‟ green image and eco-
positioning 
The literature review established the link between brand image and brand 
equity. The focus of Objective 3 is on different green images that airlines hold 
among air travellers. 
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The research shows that some passengers differentiate airlines according to 
the green image that airlines hold. A key finding is that the business model 
that airlines use (full-service vs. low-cost) does not affect the environmental 
image of the airline. For example, while easyJet holds a good green image 
among travellers, Ryanair is perceived as particularly environmentally 
unfriendly in comparison to many other airlines. The perceived environmental 
friendliness of the twelve airlines in the sample shows statistically significant 
differences between the airlines. Therefore it is the airline that can actively 
influence the green brand image, rather than being affected by the general 
perception of the business model.  
The data also highlights that personal experience when flying with an airline is 
related to the environmental perception. This is particularly noticeable and 
statistically significant for many low-cost airlines. This means that low-cost 
airlines can particularly benefit from improving their environmental image, if air 
travellers have used the airline. The contact between the airlines and the 
passenger are therefore important in many cases, in creating a positive green 
image.  
Objective 3 has been achieved by determining the different green images and 
eco-positions that airlines hold among air travellers. It needs to be noted that 
a large share of air travellers do not differentiate between airlines yet, when it 
comes to green images. This means that from a practical perspective there is 
scope for airlines further generate their green credentials and position them 
as more environmentally-friendly than others. This is of particular relevance if 
green issues become more prominent in consumer behaviour in future. 
9.2.5 Objective 4 
Objective 4 referred directly to the perception of different changes to the 
airlines‟ green marketing: 
To develop an understanding of how passengers perceive 
different airline environmental initiatives. 
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The perceived environmental effectiveness of nine proposed measures that 
airlines can introduce to address their environmental impact is identified. The 
results from the survey show that certain environmental initiatives by airlines 
are perceived as more effective in addressing the environmental impact of 
aviation than others. The use of newer aircraft is perceived as the most 
effective way to address the environmental impact caused by airlines, 
followed by “having a positive attitude towards the environment” and testing 
bio fuels. This illustrates that not only tangible elements of the marketing mix 
(i.e. newer aircraft and biofuels) but also intangible aspects (i.e. environmental 
attitudes) are seen as effective. This is also acknowledged in Resource-
Advantage Theory, that defines resources are tangible and intangible, which 
both can be a source of competitive advantage (Hunt, 2010). However, it 
needs to be acknowledged that particularly the tangible elements of a green 
marketing mix, can have as significant impact on airlines financial situation. 
Purchasing new aircraft generates high ownership costs for the airline, yet 
there are cost advantages with regard to operating costs (i.e. lower fuel burn 
and therefore lower fuel costs).  
Of the nine proposed measures, the least effective initiatives, as perceived by 
air travellers, are the reduction of waste on board by not serving free food and 
the substitution of jet aircraft by propeller aircraft. It can be noticed that 
easyJet recently has removed references in its marketing communication to 
the environmental benefits of not serving free food. With regard to the 
environmental benefits of propeller aircraft, Flybe has not been able to 
generate a green image based on their use of fuel efficient propeller aircraft. 
The low perceived effectiveness for this measure to address the 
environmental impacts of air transport can be identified as one reason for 
Flybe‟s eco-positioning. 
Understanding air traveller perceptions of these measures is essential for 
airlines in developing a green marketing mix. In order for the airlines to benefit 
commercially from alterations to their marketing mix, these alterations need to 
be perceived as effective in achieving an environmentally improved 
performance. 
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Using three environmental performance indicators (load factor, aircraft age 
and the atmosfair Airline index), the eco-positioning of the airlines in the 
sample was evaluated. The data shows that there is no correlation between 
airlines‟ perceived green image and their actual environmental performance. 
For example, Ryanair achieves high load factors and has a relatively “young” 
fleet which means that its emissions per passenger kilometre are relatively 
low. Yet, the airline is perceived as less environmentally-friendly than the 
other airlines in the sample. 
This highlights the importance of green communications in green airline 
marketing. It seems more important to communicate green credentials and 
performance, than actually achieving relatively low CO2 emissions. From a 
practical perspective it is important for airlines to particularly focus on 
communications. However there needs to be some evidence in supporting 
green claims. This evidence seems to be less expected by air travellers but 
could lead to issues with advertising regulators and environmental groups. 
Objective 4 has been achieved by identifying the differences in perceived 
effectiveness of different initiatives that airlines can introduce to address their 
negative environmental impact. 
9.2.6 Objective 5 
It can be expected that those airlines that have invested in environmental 
initiatives and communicated these to the public achieve a better eco-
positioning. Therefore, Objective 5 was: 
To make recommendations for the impact of environmental 
initiatives on airlines‟ eco-positioning. 
Three case studies of airlines that put relatively large effort (both financially as 
well as in their market communications) into environmental marketing are 
used to evaluate if this approach is also reflected in their eco-positioning (i.e. 
the environmental image relative to other airlines). 
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Virgin Atlantic achieved the best eco-positioning among the airlines in the 
sample. The airline has developed a reputation of an innovative and caring 
organisation. Its founder Richard Branson plays a particular role in generating 
the airline‟s environmental image by dominating Virgin Atlantic‟s green 
marketing communications and being actively involved in portraying the 
company as committed to address the environmental impacts of the airline. 
Virgin Atlantic has a strong focus on developing novel ideas in its green 
marketing mix and on disseminating these through public relations activities. 
In the past easyJet has put considerable effort into generating a green image 
through the use of the media, their website and general marketing mix. This is 
also reflected in its eco-positioning as being perceived as one of the most 
environmentally-friendly airlines. Additionally in easyJet‟s case, the actual 
environmental performance, measured by load factor and aircraft age also 
reflect its eco-positioning. However, regarding the importance of green market 
communications it can be noted that since the survey was undertaken, 
environmental messages have reduced and become less prominent. 
Also Flybe has put effort and financial commitment into its environmental 
agenda. The airline has been proactive in creating eco-labels and highlighting 
its environmental credentials in the media. While there has been some 
recognition for its efforts (e.g. Hayward and Carbery, 2007), results from the 
survey show that the airline was not able to translate its environmental efforts 
into a relatively high image for environmental friendliness. A key element of 
Flybe‟s green marketing mix, is the use of fuel efficient propeller aircraft. As 
discussed earlier, these are not recognised by many air travellers as being 
effective in addressing the environmental impacts of air transport. This can be 
seen as one of the reasons why the airline was not able to generate a better 
eco-positioning among the twelve airlines in the sample. More importantly 
though, exposure to a wider public of environmental messages is crucial. 
Based on its relatively small size, the airline struggles to get its environmental 
message notice among a larger audience.  
Comparing the three airlines shows that while two airlines (Virgin Atlantic and 
easyJet) were able to generate a significantly better environmental image 
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than other airlines, Flybe was not able to generate an above average green 
brand image. This highlights the importance of developing a green marketing 
mix that is seen as effective by the travelling public.  
Therefore Objective 5 has been achieved by showing that environmental 
initiatives do not necessarily create a relatively good eco-positioning. This 
suggests that other factors not explored in this research also contribute to the 
green image of airlines.  
9.3 CONCLUSIONS 
This research has shown that the concept of environmental marketing is also 
used and useful in the airline sector and air travellers in many cases 
differentiate between airlines based on their environmental image. 
Airlines have used a range of different elements of the green marketing mix 
(e.g. new aircraft, “Carbon Off-setting” Schemes, environmental web pages) 
to generate green credibility and portray them in a favourable light. Some 
airlines have been more innovative than others in developing a green 
marketing mix. In some of these examples, the airlines benefited from a more 
positive environmental image than others. This is important, as following 
Resource-Advantage Theory, brand image can positively affect a company‟s 
competitive positing in the market.  
For airline managers this means that including green elements in the 
marketing mix can generate advantages for the airline. However, relevant 
market research is necessary to identify those changes that appeal to air 
travellers. From a business perspective green marketing can be particularly 
beneficial for airlines. While environmental issues do not seem to negatively 
affect travel propensity (i.e. fewer people travelling in response to the impact 
air transport has on the environment), some market segments are responsive 
to green marketing initiatives. Particularly less price-sensitive segments are 
more attracted to green pricing in air transport which can be of benefit for 
airlines.  
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It needs to be considered though that any measures introduced can lead to 
claims of greenwash, especially from environmental groups. While 
passengers seem to be less critical, any negative publicity needs to be 
avoided and whenever possible mitigated, and green credentials should be 
established. Many airlines that have introduced a green marketing mix, have 
been accused of greenwash therefore the selection of green marketing 
initiatives is important from that perspective. Furthermore, airlines need to be 
prepared to counter claims of greenwash.  
With finite natural resources becoming scarcer, and more people being 
affected by climate change, environmental considerations will become more 
important and smarter airline marketing will need to be part of airlines‟ 
strategy to address environmental consumer behaviour and government 
policy.  
9.4 ORIGINAL CONTRIBUTION TO KNOWLEDGE 
While research in environmental marketing has been significant in the last 20 
years or so, the airline sector has received little attention. Research in air 
transport was mainly centred on air travel behaviour rather than the airlines‟ 
green marketing mix and the interaction with air travellers. Furthermore, green 
market segmentation of air travellers has hardly been featured in research. 
This research has for the first time extended Resource-Advantage Theory to 
green marketing in the airline sector. It has proven that regarding market-
segmentation (Chapters 5 and 6) and brand-equity (Chapter 7), the Resource-
Advantage Theory provides a useful theoretical underpinning for green 
marketing and green airline marketing. The analysis of the data in Chapter 5 
showed that the airline market is heterogeneous with regard to green attitudes 
and behaviour and therefore segmenting the market into homogeneous 
market segments can be of benefit for airlines. This is particularly relevant 
with regard to developing green marketing elements as they are perceived 
differently by the market segments, as addressed in Chapter 6. 
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The results from the survey also proved the significance of Resource-
Advantage Theory with regard to brand equity. It was shown that there are 
differences in the green brand image of airlines (Chapter 7). Many airlines 
have managed through their marketing mix to differentiate themself based on 
environmental aspects from their competitors. The thesis provides an 
understanding of how air travellers perceive the green marketing mix of 
airlines. A key finding is that actual environmental performance is different to 
the perceived environmental image. This has highlighted the importance of 
green market communications within the marketing mix. 
In Chapter 8, three case studies were presented. While case studies are a 
common approach in airline management research, so far case studies have 
not addressed green airline marketing as a core element. The case studies in 
Chapter 8 provided an in-depth analysis of how airlines use green market 
communications to environmental initiatives.  
The findings from this research are relevant to airline marketing managers, as 
they give an understanding of passengers‟ perception of the green marketing 
initiatives in the sector. Furthermore for air transport researchers, this study 
has shown the applicability and usefulness of Resource-Advantage Theory in 
airline marketing. Marketing theory has received little attention in theory 
building but also in the application in airline marketing in the past. Therefore 
this research illustrates that Resource-Advantage Theory is of benefit for 
airline marketing research. 
9.5 FURTHER RESEARCH 
The research has provided an original insight into developments in green 
airline marketing. There are some areas to further research this subject in 
future. 
Data was collected at one airport, Liverpool John Lennon Airport. The majority 
of respondents travelled from the Northwest of England to the airport on the 
day of the survey. Because of the demographic differences across the UK, 
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some issues could emerge, whether similar results would be obtained in other 
parts of the country. Similar research can be applied in future to other airports, 
both in the UK as well as in other countries.  
The research is mainly based on quantitative techniques that contributed to its 
originality, as much research in this area in the past focussed on qualitative 
approaches. The epistemological background makes quantitative techniques 
an appropriate way to address the research problem and gain a first 
understanding of the links between green airline marketing and passenger 
perceptions. Because of this, qualitative elements (e.g. why certain airlines 
are perceived as more environmentally-friendly than others and how these 
perceptions are shaped) have not been included. The use of qualitative 
techniques to gain a further understanding of passengers‟ attitudes is a logical 
area for further research. This could establish the more underlying reasons for 
certain perceptions and attitudes. As identified in Section 8.6, there are latent 
factors (i.e. other factors than the green marketing mix) that affect airlines‟ 
eco-positioning. This provides the basis for further research in this field. 
Furthermore, future research can also address the issue of environmental 
behaviour. The literature review has indicated that the links between attitudes 
and behaviour are not always clear. The links between environmental 
behaviour and green marketing in the airlines sector has only been addressed 
to some extent (e.g. the uptake of “Carbon Off-setting” schemes) in this 
thesis. More research into other areas of green air travel behaviour would be 
useful such as preference for lower emission aircraft or modal substitution to 
high-speed rail. 
The survey for this research was conducted in 2010, when the UK economy 
was recovering from a recession, experiencing still low economic growth. The 
impact of the economic downturn and low growth in Gross Domestic Product 
(GDP) can still be witnessed currently (April 2013) in the UK. Once the 
economy is growing at a faster pace again, which cannot be expected for 
2013 or 201448, further research could identify how the economic situation 
                                            
48
 Average forecasts by several independent institutions predict a GDP growth of 1.6% in 
February 2014 and 1.7% in March 2014 (HM Treasury, 2013). 
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affects the perception of environmental issues in air transport and the green 
marketing mix of airlines.  
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APPENDIX 3: STATISTICAL TESTS 
Statistical Techniques Application (Section) 
Fisher‟s exact test 
Used with small samples of categorical data to test if there 
is a relationship between two categorical variables. 
Application: 
 Differences between clusters: occupation (5.8.5) 
Kendall‟s tau 
Used as non-parametric correlation coefficient with small 
data sets 
Application: 
 Correlation of load factors and eco-positioning 
(7.3.2) 
 Correlation of aircraft age and eco-positioning 
(7.3.3) 
 Correlation of atmosfair Airline Index and eco-
positioning (7.3.4) 
 Correlation of Virgin Atlantic‟s environmental 
image and environmental attitudes and measures 
(8.2) 
 Correlation of easyJet‟s environmental image and 
environmental attitudes and measures (8.3) 
 Correlation of Flybe‟s environmental image and 
environmental attitudes and measures (8.4) 
Kolmogorov-Smirnov test 
Used to test data for non-normal distribution 
Application: 
 All interval data was checked for normality using 
the Kolmogorov-Smirnov test 
Kruskal-Wallis test 
Used as non-parametric test to establish more than two 
independent groups differ 
Application: 
 Differences between final cluster centres for each 
variable (5.7.1) 
 Differences between clusters: air travel‟s 
contribution to climate change and role of the 
media (6.3) 
 Differences between clusters: use of newer aircraft 
(6.5.2) 
 Differences between clusters: use of propeller 
aircraft (6.5.3) 
 Differences between clusters: use of biofuels 
(6.5.4) 
 Differences between clusters: increasing the 
number of seats (6.5.5) 
 Differences between clusters: reduction of waste 
(6.5.6) 
 Differences between clusters: environmentally-
related price increases (6.6.3) 
 Differences regarding the attitude if some airlines 
do more for the environment than others based on 
occupation, age and income (7.2.1) 
 Differences in the environmental image of low-cost 
airlines based on income and age (7.2.2) 
 Differences in the environmental image of low-cost 
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airlines based on market segment (7.2.5) 
 Differences in the perception of environmental 
measures based on market segment (7.4.4) 
Mann-Whitney test 
Used as non-parametric test to establish if two 
independent groups differ 
Application: 
 Differences between split samples (5.8.3) 
 Differences between airlines‟ green image based 
on respondents‟ perception of air travel‟s 
environmental impact (7.2.1) 
 Differences regarding the attitude if some airlines 
do more for the environment than others based on 
gender (7.2.1) 
 Differences in the environmental image of low-cost 
airlines based on the importance of air fares 
(7.2.2) 
 Differences in the environmental image of low-cost 
airlines based on experience (7.2.4) 
 Differences in the environmental image of airlines 
based on environmental measures (7.4.1) 
 Differences in the perception of environmental 
measures based on travel behaviour and attitudes 
(7.4.2) 
 Differences in the perception of environmental 
measures based on gender (7.4.3) 
  
Spearman‟s correlation 
coefficient 
Used as non-parametric correlation coefficient 
Application: 
 Correlation of the attitude to travel‟s contribution to 
climate change and the role of the media (6.3) 
Pearson‟s chi-square test 
Used to test if there is a relationship between two 
categorical variables 
Application: 
 Differences between 2010 Survey and CAA 
Survey: age and gender (5.2) 
 Differences between clusters: age and gender 
(5.8.2) 
 Differences between clusters: gender, age and 
income (5.8.5) 
 Differences between clusters: airport access 
(6.4.2) 
 Differences between clusters: air travel behaviour 
(6.4.3) 
 Differences between clusters: awareness, current 
and future use of “Carbon Off-setting” schemes 
(6.6.2) 
 Differences between clusters: attitude towards 
voluntary and compulsory CO2 reduction schemes 
(6.6.2) 
 Differences between clusters: willingness to pay 
(6.6.4) 
 Differences between clusters: green air travel 
policies (6.7) 
 Differences in environmental image of airlines 
based on previous perceptions of differentiation 
(7.2.1) 
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 Differences in the awareness of “Carbon Off-
setting” schemes based on having flown with 
Virgin Atlantic (8.2) 
 Differences in the awareness of “Carbon Off-
setting” schemes based on having flown with 
easyJet (8.3) 
 Differences in the awareness of “Carbon Off-
setting” schemes based on having flown with 
Flybe (8.4) 
Wilcoxon signed-rank test 
Used as non-parametric test to establish if two related 
groups differ 
Application: 
 Differences in the environmental image airlines 
(7.2.3) 
 Differences between environmental measures 
(7.4.1) 
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APPENDIX 4: CONTINGENCY TABLES CLUSTERS 
Variable 1 
Air travel is essential to the UK economy and the country‟s continuing 
prosperity. 
  
1 2 3 4 5 Total 
Strongly 
agree 
Count 40 41 15 66 62 224 
% within 
Cluster 
Number of 
Case 
40.4% 37.6% 23.8% 57.4% 39.5% 41.3% 
Agree 
Count 50 60 31 46 81 268 
% within 
Cluster 
Number of 
Case 
50.5% 55.0% 49.2% 40.0% 51.6% 49.4% 
Neither 
agree nor 
disagree 
Count 8 7 15 3 12 45 
% within 
Cluster 
Number of 
Case 
8.1% 6.4% 23.8% 2.6% 7.6% 8.3% 
Disagree 
Count 1 1 2 0 2 6 
% within 
Cluster 
Number of 
Case 
1.0% .9% 3.2% .0% 1.3% 1.1% 
Total Count 99 109 63 115 157 543 
  
% within 
Cluster 
Number of 
Case 
100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 
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Variable 2 
Air travel is a significant contributor to climate change. 
  
1 2 3 4 5 Total 
Strongly 
agree 
 
Count 33 5 7 1 38 84 
% within 
Cluster 
Number of 
Case 
33.3% 4.6% 11.1% .9% 24.2% 15.5% 
Agree 
 
Count 54 42 23 20 94 233 
% within 
Cluster 
Number of 
Case 
54.5% 38.5% 36.5% 17.4% 59.9% 42.9% 
Neither 
agree nor 
disagree 
 
Count 10 51 28 57 25 171 
% within 
Cluster 
Number of 
Case 
10.1% 46.8% 44.4% 49.6% 15.9% 31.5% 
Disagree 
Strongly 
agree 
Count 2 9 4 31 0 46 
Count 33 5 7 1 38 84 
 
% within 
Cluster 
Number of 
Case 
33.3% 4.6% 11.1% .9% 24.2% 15.5% 
Agree Count 54 42 23 20 94 233 
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Variable 3 
Some airlines do more for the environment than others. 
  
1 2 3 4 5 Total 
Strongly 
agree 
 
Count 14 0 3 8 18 43 
% within 
Cluster 
Number of 
Case 
14.1% .0% 4.8% 7.0% 11.5% 7.9% 
Agree 
 
Count 41 14 29 52 93 229 
% within 
Cluster 
Number of 
Case 
41.4% 12.8% 46.0% 45.2% 59.2% 42.2% 
Neither 
agree nor 
disagree 
 
Count 38 77 30 49 44 238 
% within 
Cluster 
Number of 
Case 
38.4% 70.6% 47.6% 42.6% 28.0% 43.8% 
Disagree 
 
Count 4 13 1 6 2 26 
% within 
Cluster 
Number of 
Case 
4.0% 11.9% 1.6% 5.2% 1.3% 4.8% 
Strongly 
disagree 
Count 2 5 0 0 0 7 
 
% within 
Cluster 
Number of 
Case 
2.0% 4.6% .0% .0% .0% 1.3% 
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Variable 4 
Passengers should pay more to fly because of the negative environmental 
aspects of aviation. 
  
1 2 3 4 5 Total 
Strongly 
agree 
 
Count 15 0 5 0 0 20 
% within 
Cluster 
Number of 
Case 
15.2% .0% 7.9% .0% .0% 3.7% 
Agree 
 
Count 81 4 10 0 0 95 
% within 
Cluster 
Number of 
Case 
81.8% 3.7% 15.9% .0% .0% 17.5% 
Neither 
agree nor 
disagree 
 
Count 3 34 31 10 72 150 
% within 
Cluster 
Number of 
Case 
3.0% 31.2% 49.2% 8.7% 45.9% 27.6% 
Disagree 
 
Count 0 50 15 56 78 199 
% within 
Cluster 
Number of 
Case 
.0% 45.9% 23.8% 48.7% 49.7% 36.6% 
Strongly 
disagree 
Count 0 21 2 49 7 79 
 
% within 
Cluster 
Number of 
Case 
.0% 19.3% 3.2% 42.6% 4.5% 14.5% 
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Variable 5 
Airlines that have higher CO2 emissions should pay higher taxes and charges 
to operate at UK airports. 
  
1 2 3 4 5 Total 
Strongly 
agree 
 
Count 21 1 6 1 28 57 
% within 
Cluster 
Number of 
Case 
21.2% .9% 9.5% .9% 17.8% 10.5% 
Agree 
 
Count 65 4 34 31 96 230 
% within 
Cluster 
Number of 
Case 
65.7% 3.7% 54.0% 27.0% 61.1% 42.4% 
Neither 
agree nor 
disagree 
 
Count 8 76 21 51 32 188 
% within 
Cluster 
Number of 
Case 
8.1% 69.7% 33.3% 44.3% 20.4% 34.6% 
Disagree 
 
Count 4 20 1 22 1 48 
% within 
Cluster 
Number of 
Case 
4.0% 18.3% 1.6% 19.1% .6% 8.8% 
Strongly 
disagree 
Count 1 8 1 10 0 20 
 
% within 
Cluster 
Number of 
Case 
1.0% 7.3% 1.6% 8.7% .0% 3.7% 
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Variable 6 
The effectiveness of reducing airlines‟ environmental impact: Airlines using 
newer aircraft. 
  
1 2 3 4 5 Total 
Very 
effective 
 
Count 38 8 14 88 52 200 
% within 
Cluster 
Number of 
Case 
38.4% 7.3% 22.2% 76.5% 33.1% 36.8% 
Somewhat 
effective 
 
Count 49 48 33 26 90 246 
% within 
Cluster 
Number of 
Case 
49.5% 44.0% 52.4% 22.6% 57.3% 45.3% 
Neither 
effective or 
ineffective 
 
Count 11 48 15 1 14 89 
% within 
Cluster 
Number of 
Case 
11.1% 44.0% 23.8% .9% 8.9% 16.4% 
Somewhat 
ineffective 
 
Count 1 2 1 0 1 5 
% within 
Cluster 
Number of 
Case 
1.0% 1.8% 1.6% .0% .6% .9% 
Very 
ineffective 
Count 0 3 0 0 0 3 
 
% within 
Cluster 
Number of 
Case 
.0% 2.8% .0% .0% .0% .6% 
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Variable 7 
The effectiveness of reducing airlines‟ environmental impact: Airlines having a 
positive attitude towards the environment. 
  
1 2 3 4 5 Total 
Very 
effective 
 
Count 36 3 18 38 69 164 
% within 
Cluster 
Number of 
Case 
36.4% 2.8% 28.6% 33.0% 43.9% 30.2% 
Somewhat 
effective 
 
Count 42 39 26 64 78 249 
% within 
Cluster 
Number of 
Case 
42.4% 35.8% 41.3% 55.7% 49.7% 45.9% 
Neither 
effective or 
ineffective 
 
Count 15 54 16 12 10 107 
% within 
Cluster 
Number of 
Case 
15.2% 49.5% 25.4% 10.4% 6.4% 19.7% 
Somewhat 
ineffective 
 
Count 6 8 2 1 0 17 
% within 
Cluster 
Number of 
Case 
6.1% 7.3% 3.2% .9% .0% 3.1% 
Very 
ineffective 
Count 
0 5 1 0 0 6 
 
% within 
Cluster 
Number of 
Case 
.0% 4.6% 1.6% .0% .0% 1.1% 
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Variable 8 
I always look for the cheapest flights. 
  
1 2 3 4 5 Total 
Strongly 
agree 
 
Count 39 67 0 67 97 270 
% within 
Cluster 
Number of 
Case 
39.4% 61.5% .0% 58.3% 61.8% 49.7% 
Agree 
 
Count 55 35 7 41 56 194 
% within 
Cluster 
Number of 
Case 
55.6% 32.1% 11.1% 35.7% 35.7% 35.7% 
Neither 
agree nor 
disagree 
 
Count 5 7 32 5 4 53 
% within 
Cluster 
Number of 
Case 
5.1% 6.4% 50.8% 4.3% 2.5% 9.8% 
Disagree 
 
Count 0 0 20 2 0 22 
% within 
Cluster 
Number of 
Case 
.0% .0% 31.7% 1.7% .0% 4.1% 
Strongly 
disagree 
Count 0 0 4 0 0 4 
 
% within 
Cluster 
Number of 
Case 
.0% .0% 6.3% .0% .0% .7% 
 
